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A New Heavy Lathe. 


We illustrate herewith a new and improved 
design of heavy engine lathe, which, although 
massive in size, is made with special conve- 
niences for quick and easy handling. The 
head stock is webbed its entire length, and is 
not weakened by cutting to make room for a 
reverse plate, as no reverse plate is used, all 
feeds being reversed in the apron. Each 
lathe is fitted with a simple and substantial 
taper attachment which is indexed, and can 
be set for boring a taper of six inches to one 
foot. The compound rest has a bearing on 
the cross slide of carriage of 20 inches, and 
the handles will pass each other without being 
removed, 

The lead screw is extra large, and is placed 
directly under the front V, on which the tail 
stock slides. It is inside of the bed, and is 
covered, taking hold of the carriage in the 
center of its weight, and directly under the 
The half 
nuts, Which are operated by an entirely new 
device, are made from solid metal (not bab- 
bitted), having planed bearings 10 inches 
long. The spindles are large, running in 
long bearings, and can be made hollow if 


line of strain when cutting screws. 


so desired. 

The dog shown on the bed may be set and 
clainped at any point, and will then form an 
automatic stop for the carriage. This is 
quite a feature where a large quantity of 
work of one kind is being done, besides mak- 
ing it very handy to drop the rack pinion out 
if desired when cutting screws. 
or worm gears are used, and all feeds will 


No worms 


reverse instantly without losing a fraction of 
a revolution. 
The aprons 


are particularly strong and | 


with every lathe. 
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The follow rest is pro- 


vided with means of adjustment, so that any 
size shaft within range may be handled with- 
out stopping to make collets to suit each and | 


every size wanted, 


These lathes are also fur- 
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UNIVERSAL MILLING MACHINE. 


with much 
doubt as to its success, the American experi- 


Englishmen generally view 


ment now being tried, of casting large guns 
in one solid piece of steel; and, in fact, it is 


held by many who claim knowledge of such 


nished with cabinet legs, which are used as | matters that the only reliable gun is built up 


tool-boxes, and which give great solidity to | of separate tubes and rings. 


the entire machine. 


All attachments described 


above are fur- 





But it would 
seem from recent failures of such guns in 


England, and the comments made upon 














substantial, can be well lubricated, not at all 
trappy, and it is claimed will wear a life- 
time, 


The rest, to turn full swing, is furnished 


nished with every lathe. 
following sizes—17", 19’, 21 


swing 


>> 


Ohio. 





— — 


New He. 


They are built the 
, 24", 27", 38 


by Lodge, Davis & Co., Cincinnati, 
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we may console ourselves that if, after all, 
there should be a few failures of our cast 
guns, we will have no great cause for discour- 
agement, and if finally compelled to aban- 
don the plan we would have to look else- 
where than to the English method for a plan 
which should be reasonably certain of suc- 
cess, 


A New Size of Universal Milling 


Machine. 


The“accompanying cut illustrates a new 
size of Universal milling machine recently 
brought out by E. E. Garvin & Co., of New 
York city, and by them designated as No. 2. 
It is a mean between the large and small 
sizes 
stiff with 
accuracy and speed, and yet small enough to 
be ‘‘ handy.” 


generally used, and is designed to be 


enough for doing heavy work 


The outer end of the arbor is supported by 
a center and an extra heavy arm, enabling 
heavy cuts to be taken far out from the face 
of the machine. This outboard center is a 
new application of an old style of center, 
and consists of a tool steel plug driven into 
the yoke. A 43-inch the 


inner end serves as a bearing for the arbor; 


straight) hole in 
it is hardened and ground out to a standard 
split the center, 
allows for taking up the wear from the top. 


size, and being through 
Provision is made for end thrust, and for the 
expansion of the arbor by the heat generated 
in cutting, 
been adopted on all sizes of milling machines 


This style of center has recently 


made by this company. 

The dividing head is of the standard style 
made by this company, and has been fully 
described in these columns. 
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AVY LATHE. 


those failures by writers in the English tech- 
nical press, that much is yet to be learned of 
the art of making guns in that way, several 
of them having failed at the proof test ; so 


The action of the feed is independent of 
the angle of the table, which ranges to 45 
The feed is by a worm and gear, 
steel 


each way. 


which are made of and hardened, and 


2 


is thrown in and out by the small handle 
shown projecting through the block. The 
gears for cutting spirals can be quickly and 
conveniently set up. 

The screws for both the vertical and cross 
motions are provided with graduated dials 
reading to thousandths of an inch. 

The machine is solidly built throughout, 
with ample bearing surfaces and means for 
taking up wear, and with friction counter- 
shaft and everything shown in cut weighs 
2,500 pounds. 

Ps 
Engtish Boiler Inspection. 


By W. H. 


SEVENTH PAPER. 


300TH. 





A much debated point in regard to the 
working of boilers may here with advantage 
be dealt with, sooner than had been intended, 
but none too soon, after Mr. Benson’s letter 
in the AMERICAN Macurnist of March 10th. 

In that letter Mr. Benson refers to the ad- 
vantages of injecting small quantities of 
castor oil for the purpose of checking prim- 
ing. Now, the use of oil, tallow or other 
greases is an old and deeply-rooted custom ; 
it has for its excuse very good standing, for 
it will frequently check the evil which it is 
intended it shall do. 

In years past it was no uncommon thing 
should a pig come to an untimely end for it 
to be utilized as boiler grease, and piggy 
would be put through the manhole of the 
newly cleaned boiler, and left until next 
cleaning day, when all that was left of him 
would be removed. 

Against grease of all deseriptions the boiler 
insurance companies have had a hard uphill 
struggle, until now no well-regulated place 
admits of its use. The eondemnation of the 
practice was due to the repeated occurrence 
of flue or tube collapses, or in the case of 
externally-fired boilers of burnt shell plates, 
for which no cause, as shortness of water, 
could be alleged. 
discovered that very frequently grease would 
form, with certain of the 
lime salts so prevalent in most waters, a pe- 


In process of time it was 
in combination, 


culiar deposit of excessive lightness, and, 
though spongy and honeycombed, utterly 
impervious to water. Masses of this peculiar 
insoluble soap, which we have sometimes 
found several inches in thickness, would col- 
lect on the plates, and keeping off all water, 
the plate would become dangerously over- 
heated and collapse inevitably ensue when 
the pressure was external to the cylinder, or 
bulging down of the the fire 
Usually the collapse would 
portions of the 


plates over 


in rarer Cases. 
occur in pockets, small 


sides bulging inwards as they 
and 


loosened from the plate by its movement, the 


crown or 


softened, the deposit being perhaps 
inrush of water would cool the plate and put 
a stop to further development of the fault 
for that occasion, until new deposit was 
formed, <As it is difficult know 


greasy deposit will form, and when it will 


to when 
not, the only safe plan, and the rule univer 
sally adopted by all the insurance companies, 
is to forbid the use of grease, no matter how 
There 
is a possible exception, and it is clainsed that 


tempting and convenient it may be. 


mineral oils do not form any soap with the 
lime or magnesia salts, and the writer has no 
record of any such being the case, Suspi- 
cion, however, still attaches to the mineral 
oils, though they, if any, may be possibly 
exempt from blame. It is remarkable, how 
ever, that when mineral oil finds its way into 
a steam boiler it will make known its pres- 
ence there by exuding at rivets, which other- 
wise are perfectly tight. Indeed, mineral oil 
is most penetrating, and is claimed to loosen 
scale, whilst causing no danger in the pres- 
ence of floury deposit, it being that peculiar 
form of water impurity known as floury de- 
posit, which forms the dreaded grease com- 
Thus it is that 
grease must be rigidly excluded froma steam 
boiler. 


pound more than any other. 


| destruction 
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done until the brickwork surrounding the 


| boiler be cool also, and though dampness in a | 
| thoroughly removed from end to end. 


| boiler flue is the very worst that can happen, 


\it is better in case of an emergency to cool 
| |e : . 
it not that it causes considerable trouble, and 


down the brickwork by a jet of water when 


the boiler is still full than to blow out hot, 
for the brickwork may be cooled off by 
water and still remain perfectly dry. But a} 


boiler, if blown out hot, is permanently in- 
| jured, and especially if much encrusted by 
'scale, may be very seriously strained thereby. 
| When haste is necessary, as may sometimes be 


| the case, it is best to runina full supply 


of feed 
gradually empties; mixing the cold feed say 
with a half boiler full of the remaining hot 
water, and so on, reducing the temperature 
When an and 
there is a spare boiler, it is always recom- 
to let the boiler stand full with a 
partially open damper until the whole has 
cooled down to the atmospheric tempera- 
ture, 
One 


water, so cooling the boiler as it 


generally. time is object 


mended 


insidious causes of the 
of the 
plates externally, or in the parts in contact 
with brick walls and seatings. Years back 
it was a favorite plan to seat a boiler upon a 
mid-feather wall, and the draft 


of the most 


of a boiler is corrosion 


was 
return by the other side, the bearing wall 


These supporting walls were often of con- 
siderable thickness ; we have found them as 
boiler 


of large was thus 


along the one line, it was common to find the 


a 


the steam within 
tending to preserve the circular form of cross 
section, would take 

water was 
longitudinal 


port, and, by pressure 


movement 
place, tending, when 


a constant 
corrosive’ 
used, to set up grooving at 4 
bottom. 
the worst fault of the mid-feather seating. 
Its chief defect lay in its tendency to corrode 
the plates of the shell by the accumulation of 
damp in the bricks in contact with the shell 
plates. Any water falling upon the boiler, or 
coming possibly from a leak, would naturally 
find its way by gravitation to the lowest 
point, and cause the seating to be damp, and 
it was no unusual thing to find the plates, 
thus exposed to the damp seating, to be eaten 
into holes, and generally wasted, over a very 
large part of the area of the scating wall. 
As this fruitful 
source of danger, it became the practice to 


became recognized as a 
narrow the upper edge of the seating until 
the width in contact with the plates was not 
above four inches. Even this was dangerous, 
however, and finally the mid-feather seat- 
ing was abolished, and in its place was sub- 
stituted the double seating, in which plan 
the boiler rests upon two longitudinal sup- 
ports, separated a distance about one-half the 
diameter of the 
inches wide, these side seatings have been 
gradually diminished in breadth, till in the 
best practice they consist of a row of fire- 


boiler. Originally several 





brick blocks, as in figure, the seating edge of 
which is fully nine inches above any flue 
floor, and than 24 or 3 inches in 
In seatings such as these, formed of 


not more 
width. 
hard fire-brick blocks and bearing on a part of 
the boiler, or considerably above its lowest 
point, it is difficult for to effect 
permanent and external covering 


water a 
lodging, 
thus 
eradicated, excepting in such cases where 


along the line of seatings has been 





there is general dampness of the flues from 
bad marshy ground near by, and perhaps 


Another remark in Mr. Benson's letter | above the level of the seatings. In sucha 


calls for as much commendation as does| case the whole seating becomes thoroughly 


grease for the reverse—the blowing out hot | soaked by capillarity, and it is important 
of 


a steam boiler. 


This should never be | that boilers in such condition and environ 


thus | 
made to pass along one side of the boiler and | 


being the division between the two flues, | 
much as two feet thick, and as all the weight | 
concentrated | 


boiler quite flattened along the line of sup- | 


seams, Which might occur near the boiler | 
This, however, was by no means | 
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ment be very strictly examined, and even 
temporarily supported, and the seating blocks 


This would more frequently be done were 


is objected to by steam users and not pressed 
for by the inspecting companies, who fear to 
lose their clients to other companies, less 
exacting in their demands. 

As to the side seatings, so do the foregoing 
remarks apply equally well 
where brickwork is in contact with the plates 
of the boiler, and there is no point in the 
care of a which demands 
much attention as that of perfect dryness in 
all such localities. Generally it 
sirable that the of steam 
should be covered in by brickwork. 


steam boiler so 
not de- 
boiler 

Far 
preferable are some of the numerous anti- 


is 


crown a 


radiating compositions which become 
and discolored in presence of water, and so 
serve to detect a leak or a bad rivet, which, 


under a cover of brickwork, might have re- 
mained concealed for months until a large | 
surface of plate had been eaten through by | 


corrosion, or even perforation effected 


possible rupture brought about. 





Details of Blacksmithing. 


By B. F. SPALDING. 





CHANGE OF FORM FOR PROPORTIONING STOCK 
—A SLIDING TRIMMING 
STEEL CAST-IRON FOR 


DIE—CAST CAST- 


vs. DROP DIES. 

It is said that the reduction of iron in the 
process of rolling is facilitated by changing 
the shape of its cross section from one simple 
form to another at each pass; as from 
square to oval, oval to round, or feathered to 
square ; the object being 
each groove, in such shape as shall best fit it 
the extend 
greatly in length, and little in width. While, 


therefore, it is apparently being distorted 


to 


n passing through next, 


from the form which it is finally to assume, 


it is really being modeled in the shape which | 


is calculated to produce that form in the 


most direct manner. Something analogous 
to this is met with in forging, where things 
are to be made in such shapes as make it 
difficult to block the stock into each part in the 
proper proportions, 
times expedient to block out the piece with 
the principal object in view, of distributing 


the stock in the different parts, in approxi- | 
mate proportions, purposely leaving, for the | 


finishing operations, the work of getting it 
into the required shape. 


Gun triggers were formerly made by tak- | 


? . . ry’ 
ing advantage of this method. They were 
until 
much 


The finger piece of 


almost universally forged hand, 
1859-60, 


easier, With the drop. 


by 


but have since been made 


the trigger is broadened to give a good hold, 
while the that the 
guard is quite thin. The process of making 


part goes up through 


them formerly was to take a piece of flat 
iron, turn it edgewise and hammer the end 
down, on the inside corner of the anvil, and 
then put it 

and hammer 


into a stake, set ina sow block, 
it 
which gauged the amount of stock left in 


intO an impression there, 
the finger piece, and thinned down the back. 
The stock for the finger piece was all on one 
side, and, although this did not look much 
like a trigger (Fig. 1), the stock was there in 
the right proportions, 

The thin part was then put into a slot: and 
two or three blows struck on the tinger piece 
to draw it over into the middle, after which 
it was put into jumper dies, and these finished 
full 


it ina very smooth and perfect) manner 


to all points | 


soft | 


or | 


to leave it, from | 


In such cases, it issome- | 
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as nicely as they are now made—Fig. 2 
With the drop they are struck a blow edg« 
wise ; next a blow on the flat in close dies 
after which the superfluous stock is trimme: 
off in a press, and they are then struck , 
finishing blow. This is all done at the sam 
heat if the tools are conveniently situated 
and the.trimming is done hot. They hay 
struck the blow 
after annealing and rattling. 

Another illustration of the application of 
this artifice of getting the stock into a certai: 
form, for the purpose of better proportionin: 


sometimes been last cold 


its several parts, is shown in Fig. 3, in whic! 
the end A is connected to the body by a nec! 
The pla 
adopted in the forging of these pieces was to 
take iron, which was already of the right 
}size for the body, and cut it to the proper 
length. It was then taken to the trip ham 
mer, where the lower end was drawn square 
|and tapering in dies made for the purpose ; 
the exact length from the end to the shoulder 
being obtained by holding the piece in gauge 


|of less than its own cross section. 


tongs, the ends of which came against the 
side of the lower die, and thus determined 
| the place for the shoulder. The pieces then 
went to the blacksmith, who sunk a fuller 
|into the stock, at the proper distance from 
| the shoulder make the other end, and 
| blocked out the neck, after which it was put 
| into a die, and the end bent over, and the 
| stock easily formed into the shape shown in 
| Fig. 4. In this shape it was ready to put in 
ja die, under the drop, where it readily assum- 


beg the form required. 


to 


The whole piece was 
in the bottom die standing upright, as shown 
| in Fig. 3. It was necessary that the square 
| should stand in exact position in relation to 


| the arm, and by this plan it was not possible 
The fin which 
'formed around the arm was afterwards re- 
|moved by being trimmed in a ‘‘ sliding die” 
|} under a punch press. 
| The difficulty in the solution of the prob- 
‘lem of trimming these pieces is one which 
frequently comes up, and is of a general 
nature. It arose from the fact that, on the 
one hand, the stroke of the press was only 
14’, and on the other hand the height of the 
piece to be trimmed was about 8”. If this 
the form of a round- 
headed bolt, or of anything that had a small 
body and big head, it might have been got in 
| by slanting it over until it had dropped low 
enough to let the head fall under the bottom 
of the punch. But in a piece of this, kind, 
| Which held its size all the way, it was dis- 


| . . . 
|for it to come otherwise. 


piece had been in 


}covered that this stroke of strategy would 
not avail. This piece was of such form that 
| it had to enter the die nearly straight. 
Several plans suggested themselves. 1st.— 
To make the dic movable, up and down, in 
be lowered 
enough to let the forgings be put in, and 


close guides, so that it could 


then raised and locked with some solid pack- 
ing suflicient to resist the pressure when the 
fin was punched off. 2d.—To set the die in 
a fixed position, at a distance far enough be- 
neath the slide or plunger of the press to 
permit the forging to be put in, and make 
the punch at the upper end to fit a socket 
held in the slide manner that 
broaches are sometimes fitted in broaching 
The 
operation of this method would be to drop 


in the same 


machines—close, but easy of removal. 


the forging into the die, and then insert the 
upper end of the punch into the socket, and 
then let the punch come down. As nearly 
the full length of the stroke—say, 14 inch— 
could be used, as the distance from the shank 
to the punch, this, with the of 
broad shoulder, would have been ample pro 


assistance a 


vision for keeping the punch in_ position. 
The third way, which was the one adopted 
in this case, as in most respects adapted to 
the purpose, was to make a bed plate for the 
punch press, in which a die was arranged to 
slide in and out. This die struck against a 
stop when it got home into the right position, 
It was moved by a horizontal lever, which 
was worked by the right hand of the oper- 
ator, Arrangements were made so that when 
the die was not back into its proper place, 
the rod the treadle of the 
press to the clutch could not move, because 


running from 


an arm protruded from it which struck on 
the lever; but when the die was in the right 
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place, the lever had moved out of the way, | decisions of our highest courts if they would 
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the treadle rod could pass it, and therefore | occasionally interpret the laws in the interest 


the slide could come down, and the punch do 
ts work. This precaution was taken to pre- 
nt accidents which might have occurred 
hrough the carelessness or negligence of the 
erator, from any 
cht have let the punch 


or cause which 
down when 

It was pro- 
slide, to which the 
should be fastened, and use the tool for 
neral purposes. It was decided that this 
is not necessary, and made complication. 


other 
come 

the die was in the wrong place. 
ised to make a separate 


he slide bed was all that was necessary for 


reneral use, as 


was subsequently 
hen other things were made which required 


proved 


be trimmed in this manner. The die for 
new piece was easily prepared. The 
punch was made and fastened in the press 


slide, and the die planed up and put into its 
place in the bed plate and up against the 
top. 

on it, and then scribed around to indicate the 


The punch was then let down to rest 


bounds of the hole in the die. This had to 
‘cut out as it would out of any die. All 
the extra work remaining was to drill and 


tap one hole in it for the screw which formed 


the fulcrum of its moving lever, and with 
inother small screw, held a sheet-iron apron 
which prevented the dirt and scales from 
dropping in and around the slide, and thus 
kept out unnecessary wear. The other pieces 
which it was found convenient trim with 
They would an- 
swer very well to the description of round- 


to 
this tool were for spindles. 


headed bolts, except that their heads were 
quite small in proportion to the size of the 
body. the heads 
2 in diameter and 8” thick, while the body 
was tapering from 13 


They were 5” long’; were 
diameter under the 
head to 13” diameter at the point (See Fig. 5). 
These pieces were made under the drop by 
being upset from 13” round iron. They were 
not drawn down any on the small end, but 
were contracted in size by being driven down 
into the drop die. 

Work of this kind is got out of the dies as 
soon as possible after it fills them, as the ra- 
pidity with which it cools around the edges 
shows that it parts with its heat by communi- 
cating it to the surface of the die with which 
it brought in 
faces expand, while the metal behind them 


is close contact. These sur- 


does not. In cooling, subsequently, they 
shrink, while the metal behind them does 
not. The necessary consequence is that 
checks and then cracks come into existence 


on these surfaces, which, being once started, 
increase rapidly. 

In forging these pieces both steel and cast- 
iron dies were used, in the form of heading 
tools, which, guided by three pins, set over a 
hole of the right depth in the bottom die. 
The heading tool being 24 
4’ deep, to make up 
, Which was the length of the spindle. 


24° through, the hole 
in the bottom die was 2 
the 5 
The guiding holes in the tool which set on the 
pins were recessed in such a manner that by 
turning the tool one-third of the way around, 
after the blow was struck, it raised off from 
the die and lifted the spindle with it, and as 
this protruded 24", it was easily knocked out, 
and the tool again put back on the die ready 
for another. 

These forgings were also made by dropping 
received their 
They were ejected from this by 


them endwise in a die which 
full length. 
a trigger which moved up a steel plug from 
It was found 
in working these two styles of dies that steel 


below in the center of the die. 


was much preferable to cast-iron in the dies 
Which received the spindle the full depth, 
While there was so little difference in the wear 
of the the 
tools that the cast-iron was preferred. 


lIreading 

Head- 
ing tools of forged cast-steel were tried, and 
If there 
was any difference, those which were forged 
the The 
tried of having a number of tools, and using 


cast-iron and cast-steel 


did not excel those which were cast. 


checked worst. experiment was 
them in succession, giving them a chance to 
cool off gradually for the purpose of prevent- 
This 


they checked as badly then as they did when 


ine checking. was unsuccessful, 


as 
immersed in water immediately after remoy 
ing them from the die. 

--:- 


real for the 


There would bs 


more respect 





of the people. 
If the Supreme Court ever gave a decision 
calculated to break up a monopoly or to 
check the greed of a great corporation, the 
fact has escaped our memory.— The World. 
le 


New Shaper. 

This machine is designed to meet the de- 
mand for a strong, substantial shaper for 
general work. It is operated by two narrow 
quick running belts, and is arranged for two 
cutting speeds for cast-iron or steel. It has 
quick return movement. 

The speed of tool is the same throughout 
the cut, and the stroke can be changed from 
one extreme to the other, or to any inter- 
mediate point, without stopping the machine. 

The ways in which the cutter bar travels 
extend over the table, giving the bar a good 
The 


support when at full stroke. table can 


be removed and large work may be fastened 
to sliding platen and planed on its top 
surface, 


It is arranged to cut key ways in long 
shafts by passing them under the cutter bar. 
The tool head is graduated, and swivels to 


Gleb nahh VA ee 
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a point, but he now declares that the corre 
ht, that 
work should be adjusted in the plancr, at 


spondent was very nearly rig and 


least, by a surface gauge, or by a square 
‘* Until further notice,” Gascon will not have 
a level or a plumb used about his planers. 
Should a planer be out of level, it) may still 
do good work if the work is adjusted to the 
table and not by a plumb. 

Still, He says: 
‘*That planer has again defeated me. This 
In a length of 
the table 


straight edge, 


Gascon is in trouble. 
time it is warped or winding, 
four feet and a width of two fect 
falls .O1 inch 


That is, instead of planing in a straight line, 


away from a 
the tool cuts along the thread of a long pitch 


screw. This screw thread would advance 


twelve miles in one turn of the screw. Start 
ing with the table or platen level, in going 
three miles the surface called the top would 
then be plumb ; 
would be upside dowa ; in twelve miles from 
the the table 


turn, and again be right side up.” 


start would make the whol 
‘What possible use can there be,” said 1, 


Why do 


you not fix the planer foundations, instead of 


‘in making such calculations ? 


spending your time in this way ?” 











NEW SHAPER. 


The 
strong, and a heavy cut can be taken with the 
tool, 


50 vearing is 


from 


perpendicular, 


These machines are furnished with a 


graduated swivel chuck, counter-shaft and all 
necessary wrenches, They are built in three 
15, 24 and Extra at 
tachments are made to go with these machines, 


os 
o 


sizes, 2 inch stroke. 


such as automatic lever and angular feed in 
head, attachment for key-seating pulleys, 
mandrel for circular work, centers and 


various styles of chucks, 





The manufacturers are Geo. D. Walcott & 
Son, Jackson, Mich, 
cape 
Shop Notes. 
By JARNO. 
No. 6. 
This morning I again found Gascon in 
trouble. He has gained something in one 


direction. 
of the AMERICAN MACHINIS1 
that, as an instrument for adjusting work to 
level be 
taken entirely out of the machine shop, At 
that time Gascon thought this was straining 


Several years ago a correspondent 


recommended 


be dressed in any machine tool, the 





| have that word 


head in a planer you are making.” 


| portant detail he might 


“Tt is as useful to know the serew thread 
that my planer will cut, as it is to know thi 
diameter of the earth, or the distance to the 


moon, or the greatest depth of the ocean 


very interesting and quite useless. [shall 


‘solid,’ that you are going to make away 


| with.” 
‘Tt was only last week, Gascon, that you | 


told me of your discharging a 
because you found him calculating — the | 
strains, to find how heavy to have the cross 


I did discharge He Tie 
‘Toads,’ 


I wanted him to use his judg 


‘Tt is true; him, 


to guess at thr and then make 


calculations, 


ment. So lone as he had to guess at an im 


thing, I discharged another drafts 


man this week becau 


whole 


in giving 


view of the end of a shaft, he worked several | 


the el 


hours to get the position of points in 


lipse that the end of the shaft would show,” 
* What were you doing, that you did not 


b he 
his ellipse? I 


come round to him fore 


much time on think 
planer disease is catching ; 
the only thing 


You 


that 
thing 


here is warped 


that 


round 


have done the same 


‘useful’ bolted to your word 


as well judge of the 


you 


in three more miles the table | 
} and 


draftsman | 


| 
1 | 
| 


his 
an angular | 


had put in so 
that 
the planer is not 





‘ 
e 


3 


would have discharged another man _ for 


doing. You could have guessed near enough 
to the pitch of the planer. It is easy to say 


that the other man works by guess, or by 
‘alculations based upon guesswork, and 


The dif- 
guesswork and judgment 


that we always use our judgment. 
ference between 
depends upon whose guesswork and whose 
judgment we have in mind.” 

**T made the calculations because T wanted 
to fix firmly in my mind the fact that the 
Planer had been making a warped surface in 
if flat 
just now, spare the planer long enough to 


stead of planing a surface. IT cannot, 
have it fixed.” 

‘Tow did you learn that the planer is 
warped 2” 


will remem 


‘Only a short time ago, 


you 
ber, T had the planer leveled, as IT supposed. 
Still, in planing pieces about three feet high, 
there was some difficulty in getting the sides 


ends square with each other, when 


using the down feed. The higher the work 
the worse it came. Th.s plainly indicated a 


We could not 


twist in the table movement. 


find this twist with any level that we had. 
Most levels will lose .002. inch in 10° inches 
and not know it.” 

Gascon says that he will tell me how to 


take the warp out of a planer when I call 
again, if I do not call too soon, 
SP 


Reading and Investigating. 

It isa very good practice for a mechanic 
to test the accuracy of rules and kinks pre- 
sented to him in the columns of his trade pa- 
pers, and see whether or not they accord 
With his own experience, and if not, why 
He should that 


a formula or rule, which he may see in print, 


not, not conclude because 
does not agree with his own experience, it is 
that 


formulated or presented it Knew nothing of 


necessarily wrong, and the man who 


What he was talking about ; it may be that 
the seeming disagreement is caused simply 
by difference in the conditions, or, as fre- 
quently happens, the one who reads is not 
careful to: note exactly what is said, nor to 
attach to the words used their) exact import 
and significance, so that he fails entirely to 
meaning, 


catch the real It sometimes hap- 


pens that a statement which seems to con 
tradict one’s own experience, at first glance, 
is reconciled by further investigation, and an 
effort to get at the exact meaning or signifi- 
cance of the words used, 

On the other hand, it isa bad practice to 
take for granted everything seen in print, 
simply because it is printed. The views of 
a writer may be entitled to no more respect 
than your own, especially if he is writing 
upon asubject with which experience has made 
familiar. 


Usually, it is to be presumed that one who 


you 


attempts to write upon a given subject has 
taken some pains to inform himself upon 
that subject, and to state his views in exact 


terms, and it is this fact which, more than 
any other, perians, gives to mechanical writ 
s their value. Not all the things seen in 


Jin 
| are the result 


technical or mechanical papers 
of much care or thought in their preparation, 
at the 
will pay the mechanic who reads to thorough 
The 
is of itself bene- 
it. 


however, and, as remarked start, it 


ly investigate, whenever it is possible, 
mental exercise of so doing 


ficial, even if no other good results from 
| ae 
Philadelphia decided that 


Keely must explain his motor and the princi- 


ia. has 


court 
| ple upon which it acts. But we think it is a 
principle of Jaw that no man can be required 
to do that which it isimpossible for him to do 
that will 
escape the decree of the court, 

- ee 


de 


Upon eround we think Keely 


M. 


unbounded 


Ferdinand 
faith in and 
of the Not 


withstanding the enormous sum of money 


Lesseps still expresses 


the completion 


future value Panama canal. 


| yet required, he appears to feel sure that it 
will be forthcoming, and is full of schemes 


for raising: it. 


ae 
A recent English invention relates to cast 


ing packing rings ready for use without 


boring or turning. The rings are cast in a 


chill mould around a metallic core, 


Practical Drawing. 


3y J. G. A. MEYER. 


FORTY-SEVENTH PAPER. 


423. In problem 59 (46th paper) it will be 
seen that in order to obtain the curves in 
which the cylinder intersects the lateral faces 
of the prism, we first find points in the inter- 
sections and then join these points by a curve. 
The principles upon which this construction 
is based are now to be explained. 

In constructions of this kind we employ, 
or assume cutting planes to be employed. 
These cutting planes are passed through the 
solids which intersect cach other ; and in the 
problem before us they are passed through 
the prism and Cutting planes 
should always be passed through the solids 


cylinder. 


or objects in such manner so that the lines in 
which the cutting plane intersects the solids 
or objects will be straight lines, and if that 
the cutting 
planes should be passed through an object so 
that they will intersect it in a circle, always 


is not possible or convenient 


remembering that a straight line is easier to 
draw than a circle, and a circle is easier to 
draw than any other curved line. 

Figs. 312, 3138. Let aa, ec, and ag by ¢, 
é, be the vertical and horizontal projections 
of the same prism which is represented in 


the vertical and horizontal projection of the 
Now 
assume that a cutting plane perpendicular to 
the horizontal plane of projection be passed 
through the line 7, A,. This cutting plane 
will be tangent to the cylinder ; it is tangent 


same cylinder as shown in Fig. 309. 


to the cylinder because it does not cut the 
cylindrical surface, but simply touches it in 
one element, and this element is represented 
in Fig. 313 by the line j, /,, and by the line 
jk in Fig. 312. Hence we may say that the 
cutting plane contains the line (j A, jy *,). 
This cutting plane will cut off a part of the 
lateral 


prism, and since the faces of 


the prism are perpendicular to the hor- gy, 


izontal plane of projection, and the cut- 
ting plane is also perpendicular to the 
same plane of projection, it follows that 
the lines in which the cutting plane inter- 
sects the lateral faces a, b, and by c, of 
the prism will be straight lines, and con- 
sequently these lines of intersection will 
be parallel to the lateral edges of the 
prism. Now, to find these lines of inter- 
section in Fig. 312, we draw through the 
point a, (Fig. 313),. in which the line j, 
ky pierces the face a, b,, a vertical line 
cutting the upper base ae (Fig. 312) of 
the prism in the point a,, and the lower 
base a, ¢, in the point a,; the straight 
line a, a, will be the vertical projection 
of the line in which the cut- 
ting plane intersects the lateral 
face @, dy. By drawing 
through the point ¢, (Fig. 
313) a vertical line, we obtain, 
in a similar manner, the line 
C13 €,4, Which is the vertical 
projection of the line in which 
the cutting plane 

the lateral face 5, ¢9. 


intersects 
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the prism and cylinder ; also a, by cy ¢, and 
Ja ky My My the horizontal projection of the 
same solids. 

Assume now that a cutting plane perpen- 
dicular to the horizontal plane of projection 
be passed through the line g, 7,, and that all 
the portions of the prism and cylinder repre- 
sented by the dotted lines are removed, then 
the remaining portions represented by full 
lines in Fig. 315 will appear in the vertical 
projection, as shown by the full lines in Fig. 
314. The end view of these remaining por- 
tions of the cylinder and prism is shown in 
Fig. 316. In the latter figure the line }, 4, 
represents the edge, which, in Fig. 315, is 
represented by the point 6,; and the line b, 
b,, represents the cutting plane, which in 
Fig. 315 is represented by the line gy, 7. 
Consequently the distance between the points 
6b, and 6, (Fig. 316) must be equal to the 
distance between the line a, c, and the 
point dy. 

In Fig. 315 it is seen that the cutting 
plane represented by the line g, 7, cuts the 
lateral sides ag 6, and 4, c, in the points a, 
and ¢,, and therefore through these points 
we draw vertical lines, thereby obtaining the 
lines @,.@,9 and ¢,, ¢,,, Which are the verti- 
cal prejections of the lines in which the cut- 
ting plane intersects 
the lateral faces of 


| the prism. 
Fig. 309; also let fg ht and jg ky my My be | 


The cutting plane 
also intersects the 
cylindrical surface 
in two elements. In 
Fig. 315 one of these 
clements is located 
directly over the 
other, and conse- 
quently both ele- 
ments are here re- 
presented by one 
These 


elements are also 


line qy 7g. 


represented in Fig. 
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elements. Therefore through the points s, 
|and s, we draw the horizontal lines s, g and 
| 8) Ys, the portions of these lines, namely gr 
|and g3 7;, Which lie between the bases of the 
| cylinder, are the vertical projections of the 


BO yg C12 Cy, C e 








| 
| 
| 
| 





















































Here then we sce that the 
cutting plane contains the lines 
lg Gg, Cyg Cy 4, and also the 
element) &, and, consequently, 
the points 8s and 87, in which 
the element j k 
lines dg dy and ¢y, ¢y4, are 


meets the 


points in the curves in which 
the cylinder 
faces of the prism. 


intersects the 


If we now assume that the 
portion a, 6, ¢, of the prism 
in Fig. 313, separated by the 
cutting plane, has been re- 
moved, then the vertical pro- 
jection of the remaining por- 









































tion of the prism with the 
whole of the cylinder will 
appear, as shown in Fig, 312. 
The portion of the 
which is section lined indicates that a part 
of the prism has been removed, 

424. Again, Figs. 314, 315. 9 CC 
and fg h ¢ represent the vertical projection of | 


prism 


Let aa 


b, 
316 by the points s,, and s,, in which the line 
b, b,, cuts the circumference of the circle, 
and the distance between these points gives 
us the correct vertical distance between the 


JS2 , €8 


‘Vy Fig. 313 


db. 
two elements in which the cutting plane in- 
tersects the cylindrical surface. But the cut- 
ting plane contains, besides these two ele- 
ments, the lines a, @,,) and ¢,, ¢,,, in which 
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it intersects the lateral faces of the prism 
Therefore the points 7s and 9s, in which th: 
line @, @,, cuts the two elements, must bi 


| . . . . . 
two points in the curve in which the cylinde1 


intersects the lateral face a, b, of the prism 
and the points 7¢ and 9¢, in which the lin 
C14 €,¢ intersects the same two elements, must 
be two points in the curve in which th 
cylinder cuts the lateral face 6, ¢, of th 
prism. In a similar manner can be found 
any number of points in which the cylindc: 
intersects the prism. By this method th: 
points 2,6, 7, 8, 9, 10 and 11 in Fig. 309 hav: 
been found. 

425. Cutting planes are nearly always 
employed for finding points in the inter 
sections of surfaces. It is therefore im 
portant that the student should make him 
self thoroughly familiar with the forgoing 
construction and principles, as such a course 
will render the progress easier in the future. 


426.—To DEVELOP THE SURFACE COMPOSED 

OF THE LATERAL FACES OF THE PRISM 

SHOWN IN FIGS, 312 AND 313. 

The curves in Fig. 312 which represent the 
intersection of the prism and cylinder show 
correctly the portions of the cylinder which 
can be seen, and also separate these portions 
from that portion which is hidden by the 
prism. But if we consider the prism to be 
hollow, the curves of intersection, as seen in 
Fig. 312, do not show the correct form of 
openings in the lateral faces of the prism 
made by passing a cylinder through them. 
Hence, for finding the correct form of open- 
ing in the lateral faces of the prism, we have 
the following construction : 

When it is necessary only to find the correct 
form of openings in the lateral faces of the 
prism, all that will be required are the two 
views of the prism, such as shown in Figs, 317 
and 318. Let } bd, ee, (Fig. 317) represent the 
vertical projection of the prism, and the circle 
28, 8s, 11s, 8¢ the projection of the hole made in 
the prism. Also let a, b, cy ¢, (Fig. 318) be the 

horizontal projection of the prism. It is 
required to find the true form of the 
openings made in the lateral faces of the 
prism ; or, in other words, it is required 

to find the development of the surface 
composed of the lateral faces of the prism. 
Through the center d of the circle 
(Fig. 317) draw the horizontal line 7 &, 
cutting the circumference in the points 
8s, 8¢. Through the point 8s draw the 
vertical lines ¢,, ¢,, and produce it to 
cut the horizontal projection of the faces, 

in the points a, andc,. The distance be- 
tween the points a, and a, represents the 
extent of the opening in the face b, as, 
and the distance between the _ points 

, and ¢, represents the extent of the 
opening in the face b, c,. Of course a, a, 
and ¢, ¢, will be equal. Here- 

after we need to confine our at- 

tention only to the face by ¢y. 

Divide the radius 8s d into any 

number of equal parts, say 

three, and mark the points of 
Through these 
points draw the vertical lines 


Cc 


division d, dg. 


C1, Cre ANG Cy, ¢,,; produce 
these lines to cut the face b, cy 
in the points ¢, and ¢,. 

From these two views we can 
development 
shown in Fig. 819. Draw the 
line 4, 6, and on it lay off four 


now obtain the 


equal spaces, b, Cg, Cg es, @s 


‘> 
a,, and a, b,, each equal to the 
width 4, c, of one of the lateral 
faces of the prism. Through the 
points d, and b, draw the verti- 
cal lines 6; 6, and b, &. Make 
the line 6; &, equal to the 
height & ob, of the prism, and 
through 4, draw the horizontal 
line }, b, cutting the line }, din 
the point bd. Through the 
points ¢; é, and a, draw verti- 
cal lines terminating in the line 
b, bd. 
is the development of the surface 
composed of the lateral faces of the prism ; 
the lines ¢, ¢,, €5 €3, 5 @4 divide the rect- 


The rectangle 5, 4, b, 


angle into four equal parts, making each 


equal to one lateral face of the prism. It 
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now remains to find the form of the open- 
ng in these faces. 

Draw the line j, ’, parallel tod; b,; the 
between two lines must be 
qual to that between 4, ¢, and j * in Fig. 
317. On the line j, 44 lay off a point uw, the 
listance between the poiuts j, and , must 
he equal to that between >, and c, in Fig. 
318. Divide the distance between the point 
», and the point v (in which the line ¢; ¢, 
cuts j, *,) into three equal parts, and mark 
he points division 7, %,. If this construc- 
tion is accurately made, “each one of the 
spaces, aS W%, Vy, etc., will be equal to one of 


distance these 


the spaces, as ¢, ¢,, etc., laid off between the 
points ¢, and ¢, in Fig. 318. Through the 
points v, and v, draw the vertical lines bg b, ; 
ind 6, b,5. From the point +, asa center 
ind a radius equal to dy, 7s, in Fig. 317 (7s | 
being the point in which ¢,, ¢,, cuts the cir- 
cumference), describe two short arcs cutting 
the line 6, b,, in the points ~, and w, ; also 
from the point 7, as a center, and with a ra- 
dius equal to d, 6s, describe two short ares 
cutting the line 4, >,, in the points 7, 7,9; 
and lastly, from the point ¢ as a center and a 
radius equal to d 2s describe two short arcs 
cutting the line ¢,¢; in the points wv, w,,. 
Join the points ~7,, %v,, a, th, 305 Uys 
by a curved line. This curve will be the 
true form of the opening in the jlateral face 
h, b; ¢, ¢;, Which is represented in Fig. 318 
by the line 4, ¢,. In a similar manner the 
openings in the other faces can be found. 

427. It may be remarked here that the 
openings in all the other lateral faces of the 
prism are exactly alike in size and form ; and 
also, when two lateral faces of the prism 
are placed close together, like the two faces 
b, bg Cg cs, and c, cs ¢, e, in Fig. 819, the 
outline of the openings in these two faces 
will form an ellipse, in which the line v, w, 5 
will be the major axis and the line ~, ~,, the 
minor axis. But this can only happen when 
the axis of the cylinder, which is passed 
through the prism, coincides with one of the 
diagonals of the base of the prism. 


he, U 


(The lines a, c, and d, ¢,, in Fig. 
318, are diagonals.) 

428. This construction for finding 
the true form of the openings in the 
lateral faces of the prism is based 
upon the same principles as given 
in Arts. 428, 424 in connection with 
Problem 59. If these principles are 
understood, there should not be any 
difficulty in understanding and_ per- 
ceiving at once the correctness of 
the construction, without giving a 
lengthy explanation. Hence, we will 
briefly remark that, in this problem, 


cutting planes are employed. These 
cutting planes are perpendicular to 


both the horizontal 
plane of projections. 


and vertical 
(In Problem 59 


the cutting planes are perpendicular to the | 


horizontal, and parallel to the vertical plane 
of projection). In Fig. 317 the lines ¢,, ¢,¢, 
Cro Cy5, and ¢,, ¢,4, are the lines in which 
the cutting plane intersects the lateral face 
bb, ee, of the prism. In Fig. 319 the lines 
he b,,, 0, 5,9 and +, 4, represent the same 
lines of intersections of the cutting plane and 
the lateral face. 
lines bg 6,1, 5, 449 and db, 6, further apart 


The reason for placing the 


than the lines ¢,, ¢€:¢, C19 €;, and ¢,, ¢,, in 
Fig, 317, is, that in the latter figure the dis- 
tances between these lines are foreshortened, 
because the face 6 b, ¢¢3, Which contains 
these lines, is not parallel to the vertical plane 
In Fig. 319 the same face of 
the prism is parallel to the vertical plane of 


of projection, 


projection, or we may say it is parallel to the 
plane of the paper on which the drawing is 
made, and consequently, the true distances 
between these lines of intersection can be 
seen, and must be made equal to the dis- 
tances between the points ¢,, ¢,, ¢7, ¢, in Fig. 
318. 


shows the exact amount, namely, 28 118, 68, 


i 
Again, because the circle in Fig. 317 
10s, ete., cut out of the lines’ ¢ ¢g, ¢, > Cre, 
ete., by passing the cylinder through the 
prism, the distance between'the points 7 “7, 
Fig. 319, must be equal to the distance be- 
tween the points 2s and 11s in Fig. 317; wv. 
Uy equal to 6s and 168 ; and wv, wv, equal to 


7s, 98. 


429. Since all the lateral faces and the open- 


ings in them are in this problem exactly alike, 
it will be sufficient for all practical purposes to 
show only one face with the true form of the 
opening. This can be accomplished with less 
labor in the following manner : 

Prolong the sides a, 6, and ¢, ¢, tod, and ¢,, 
as shown in Figs. 318 and 320. At any con- 
venient distance from the side }, c,, and par. 
allel to it, draw a line }, ¢; ; also draw the 
line 6, ¢, parallel to 6, ¢;, the distance be- 
tween these two lines must be equal to the 


| . . 
| height of the prism; the rectangle 6, 4;, ¢, 
\¢, Will be the true outline of one of the lat- 


eral faces of the prism. Through the points 
Cg Cz Cg (Fig. 318) draw lines parallel to }, 4;, 
and on these lines lay off the points 7, 75 uv, 
etec., in a manner precisely similar to that 
adopted in laying off the points vw, wv, vu; 
ete., in Fig. 319. Join these points by a 
curved line, and thus completing Fig. 320, 
which shows a lateral face of the prism, and 
also the true form of the opening in this face. 

DrrEcTIONS.—In space marked Prob. 60, | 
draw the developed surface, composed of the 
faces of the prism shown in Fig. 309. Use 
3-inch scale. 
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Burrell’s Liquid Fuel Burner. 


The cuts on this page show the general ap- 
pearance and construction of a new burner, 
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. a 
either be too large or else too small to main- | 


tain a regular supply without the use of the | 


central and 
which is also tapered at the nozzle, and thus 
serves to regulate to a nicety the flow of oil 
or naphtha. 

This arrangement presents three annular 
openings to the furnace concentric with each 


removable adjustable stem, 


other, as shown in the cut, through which 


air, steam and oil are injected. In their pas- 


sage they tend to converge at a point within | 


the furnace, by reason of the conical shape of 
the inner surfaces of the nozzles, and it is at 


this converging point that a perfect com- 


mingling of the gases is effected and then | 


thoroughly and wholly consumed. The 
central stem admits of withdrawal for clean- 
ing, this being a feature of the utmost im- 
portance. 

In attaching this burner to an ordinary fur- 
nace, a hole about 14” is made through the 
front, at either or both sides of the door, and 
above it, so that firing with other fuel will 
not in any way be interfered with. Into this 


hole the nozzle of the burner is inserted. 


The flange on the burner comes in contact 
with the front, to which it fits snug, and is 
| secured by bolts. 

Pipe connections are then made to the 
boiler and to the liquid fuel tank, a globe or 
other valve being put into each pipe. 
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Steam 


SECTION OF LIQ 


or injector, for use with liquid fuel, made by 
D. H. Burrell & Co., Poughkeepsie, N. Y. 
Its construction will be readily understood 
from an inspection of the sectional view, and 
is such as practical experience has demon- 
strated to the 
all the varying conditions under which it may 


makers to be the best to serve 


be used. 
It is particularly adapted for a furnace 
fitted up to burn hydrocarbons exclusively, 
or in any ordinary furnace to burn liquid 
fuel occasionally. 
The burner is in reality an injector, used 
concentrate and 


as an apparatus to com- 


mingle the vapors and gases resulting from | 


/ \Y 
es 


urp FuEL BURNER. 


nation with it. 


fuel with this burner, as herein explained, are 
in combination with other fuel, and it is t 
this use that it is particularly adapted. 

An automatic regulator, of simple arrange 


ordinary damper attachment, to be operates 
by the steam pressure, 
— a 





A correspondent sends us the following 








This burner may also be used with com-| pects of greater in the 
pressed air, when steam is not available, and | stockholders to think that the 
will burn any kind of liquid fuel in combi-| business-like way was to put up enough 
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Communication on Boiler Inspection. 


Editor American Machinist : 


| 

| ies . 
| <A communication on ‘‘ Boiler Inspection” 
lin a late issue (March 3) of the AMERICAN 
| Macuinist seems to need correction at the 
| and insurance 
| companies, and particularly by the American 
|Steam Boiler Insurance Company, of New 
| York. 


hands of boiler inspection 


On behalf of boiler insurance companies 
| generally, it would have been well for the 
| writer of the article if he had recollected 
| that the interests of agents and the interests 
of the companies are entirely two different 
|things. It is the interest of the agent to put 
in asmany risks as possible, and have them 
accepted if he can. It makes no difference 
to him whether they are good, bad or in- 
different. the lookout of 
the company ; his responsibility ends with 
the placing of them. 


He considers that 


But this is just where 
responsibilities begin. The 
difference is that agents don’t do the  in- 
spection and pay the losses, and the com- 
panies do. explosions discredit 
both the company and the inspector, and an 


the company’s 


Frequent 


inspector who constantly returned risks as 
good which proved to be bad, would soon 
If the 
writer of the article had Known that many 





find his services no longer required. 


risks brought in by agents are refused or 
canceled by the companies, after inspection, 
he would not 


have drawn 


from the 


erroneous con- 


clusions chance remark of an 
agent. 

Boiler 
Insurance Company is no sort of a mystery 
with insurance 
In the first place the company has 
not doubled its capital What the 
stockholders did do was to put into the com- 


The action of the American Steam 


to men conversant boiler 
business. 


stock, 


pany an amount equal to its capital stock, 
viz., $500,000, which amount, as the certifi- 
cate of the insurance commissioner shows, is 
This was made 
necessary for two reasons : 

First. Under the rigid ruling of 
the insurance department the boiler 
insurance Companies are required to 


in its treasury beyond recall. 


sect apart a re-insurance reserve equal 
to that fixed for fire insurance com- 
the cost of boiler 
many 
those of the 


panies, although 
inspections is times 


than 


greater 
fire companies. 
Ilence, where the policies are for 
more than one year the expenses and 
cost of inspection are 
than the 
mium after the legal reserve is set 
apart. It is 
{ 


very much 
more balance of the pre- 
therefore necessary 
or the companies to carry these 
until the business averages up. 
Secondly. The immense business 
done by the American, and the pros- 
future, led the 


best and 


while they were about it, to carry not only 


The best results attained in burning liquid | the present line but the coming business, big 


»}as it might be, with ease and perfect safety. 


) If the writer of the article will examine 
the figures with the foregoing lights, he will 


-| see that $81,641.95 of the $500,000 paid in is 


ment, has been used to control the oil or | in the Reserve Premium Fund on account of 
steam supply, being arranged the same as the | the first reason, and the balance, $418,358.05, is 


1} the surplus on account of the second reason, 
| and as an additional security to policy holders. 
| He can rest assured, therefore, that not only 


| that those who insure with the company will 


the decomposition of air, water and oil, and | We wonder in how many places it would be | be paid, but that they are getting their insur- 


the arrangement is such that the proportion- 
ate elements of combustion may be steadily 
maintained ; so that a thor- 
is effected, and before 
the heat of the fur- 


and 
ough commingling 
the united 
nace. 


controlled 


gases reach 


The result is that when the united or com- | 


mingled gases are thus consumed, the com- 
bustion of all the parts is perfect, and a 
maximum effect is obtained. 

In construction the ‘‘ burner” is a combina- 
tion of three conical nozzles, arranged con- 
centrically together ; each nozzle being pro- 
vided with its necessary inlet, and each inlet 
being provided with means of regulation. 


So far this construction would not serve well | for shipbuilding material, but slack of orders | him for, subservient to his own intcrests. 
| . 
in practice, as the central nozzle would! for steel rails. 





possible to find such ‘‘ engineers ?”’ 


‘‘T recently called upon the engineer of one | 
of the largest apartment hotels on the ‘ Back 


Bay’ in Boston. Said engineer commence 
pared to the time when his boilers were new 
iI asked: ‘How often do you blow off ? 
| * Blow off ¢’ inquired he. ‘ What does tha 
/mean? I have been here two years 
| never had anyone ask me that before, or eve 
heard of such a thing.’ 


| 
} 
| 
| to relate his trouble in keeping up steam com- | 
| | 
| 

| 


and | 


And that engineer 


lance at the lowest figures, since the company 
has deferred its profits in the interests of its 
| policy holders, and actually spent more for 
1 | thorough inspections and necessary expenses, 


in their interests and their future soundness 


land success, than the proportion of the pre- 


>| miums belonging to the first years of insurance, 
t | We believe there is no foundation in fact 

for the charges of interested dealing charged 
| against inspectors in the close of the article. 
If there is, we have a better suggestion to 
offer than the writer’s. Let every one cog 


r 
























nizant of the sale of influence on the part of 
any inspector report the same to his company, 
and our word for it, a regard for its welfare 
will lead that company to promptly get rid 
of an employe who makes the business it pays 


is in a building in which live over one hun- 
dred people.” 
a 


English steel makers are busy with orders 


.F?.3 
i 
we . . 

















LETTERS FROM PRACTICAL MEN. 


For Milling Machines, 
Editor American Machinist : 

I fully agree with your correspondent, Mr. 
W. H. Hoffman, and 
milling as a substitute for planing wherever 
it can be done to advantage. In your 
of March 24 Mr. Hoffman speaks of chang- 
ing a planer over into a milling machine and 
Such results I fully 


believe can in many cases be obtained, but 


others who advocate 


issue 


getting better results. 


far better ones would ensue were said planer 
made say five times as heavy and strong. 
For, in the very nature-of the processes, 

milling cutter requires much stiffer support 
than a planing or turning tool, for the rea- 
that the latter is 
pressure due to removing one chip of the 
width of the tool, while the milling cutter is 
usually removing several chips at a time, and 


son only resisting the 


they perhaps very wide ones. 

The ideal milling machine has, I think, 
yet to be built, but when it comes it will 
have an enormity of clumsiness which would 
at this time frighten the average machine 
tool builder, afraid of his foundry bills, al- 
most into hysterics. 

Bridgeton, N. J. OBERLIN SMITH. 

Raising Pulleys to Widen the Face, 
Editor American Machinist : 

In your issue of March 10 I noticed an ar- 
ticle by Mr. Spence, on the raising of pulleys 
to widen the face. With due respect to Mr. 
Spence, I think there is a much simpler and 
cheaper way. IT have oceasion very often (in 
fact, too often, as I disapprove of the prac- 
tice,) to raise the face of pulleys, and the man 
ner of doing it is as follows: After the follow 
board is down, have blocks 4. the 
thickness 
the drag has been rammed up and turned 
over, lay 
draw the pattern up to it; at the same time 
draw the hub up. 


square 
the pulley is to be raised. 


a straight-edge across the drag and 


place the same blocks on the outer end of the | 


arms of the drag pattern, with the blocks 
flush with the rim of the pattern, Place the 
upper half of the pattern on, and stick about 
three }'’-rods between the arms and against the 
web of upper pattern, also stick a 
This will 
ensure the pattern against shifting, and will 
make the and 
other. Of 


rods down alongside of the arms. 
arms rim in 
course it requires care in ram- 
ming. 

In Mr. Spence’s plan, after the frame has 
been screwed fast to the cope, and the pat 
tern drawn its proper distance, there will be 
2” of sand that will have no support except 
that given by nailing, which requires time 
and nails. In this other way 
come down even with the parting, 

At best the manner 
of raising pulleys is very troublesome, and 


where the arms come. 


it shows the disadvantage of having pulley | 


patterns in halves, and forcibly demonstrates 
the advantage of pulley rings and loose arms, 
as then pulleys can be made any width in 
less time and with greater security. 


KF. B. SHAFFER. 


Boiler Management, 


Editor American Machinist : 


I find, by observation, that there are engi- | 


neers and steam users who pay no attention 
to holding steam over night. Perhaps in no 
other way will so small an amount of work 
repay one so abundantly and so quickly. 
course the direct return is fuel saved, while 
the indirect (and not the least) is the increased 
life of the boiler by reducing very largely the 
expansions and contractions, One would sup- 
pose that this would be a stale truism, yet the 
fact that a many stationary 
boilers are sadly neglected in this respect. 

I give an experience for the benefit of 
whom it may concern. 
old plant. No damper; furnace doors out 
of shape and the walls leaking. I put ina 
good-fitting damper, and refitted the doors so 
they shut tight. The held 
steam until midnight. Then I took fire-clay 
mortar and went over the walls, inside and 


remains great 


I took charge of an 


result was _ it 


out, and then could hold steam easily. Have 


twenty pounds of steam at 6 A, M.; do not 


After | 


After the parting is made, | 


couple of | 


line with each | 


except | 


Of | 


AMERICAN 


bank any fire ; and lastly, save 200 pounds of 
coal daily over the other practice. 

Where it is impossible to put in a good 
damper, owing to shape of breeching, take a 
piece of sheet-iron and cut it out to fit the 
front head, so as to cover all the tube ends. 
It should be stiff enough to stay flush up to 
each tube. <A pair of side braces, swinging 
from a rivet, may be put in so as to hold the 
cover in place. By putting in this cover after 
shutting down, one can easily hold steam. 

I wonder how many boilers get the fire 
of the shell cleaned except 
down for repairs. I saw one bright fellow— 
I don’t think 
To clean properly 
There 


is nothing pretty about the job ; nothing that 


surface when 
now retired—use the hose, but 
it did the wall any good. 
nothing is better than a wire brush. 


makes your helper desire to wade in and earn 
glory, and generally he has business some- 
where else at that time. 
find it 
every two weeks. 


Using soft coal and 

pays to clean the shell 
It is also an excellent time 
that seam, rivet or tube, 
and thus be able to detect any new defect, 


shavings, I 


to observe this or 

and one will sleep better, having done their 

whole duty. 
Springfield, Ohio. 


T. T. PARKER. 


Needle for Surface Gauge, 
Editor American Machinist : 


Walking through a machine shop some 





| some time, and was not sorry when my time 


| time ago I saw something new in the way of | 


a needle for surface gauges, a sketch of which 
I enclose, a@aisa straight needle held by 
suitable arrangement in upright of surface 
gauge; 4b 6 is the bent end jointed to aa 
by rivet ¢; ss spring riveted to a a, pressing 
upwards 6 6; 


7’ adjusting screw by which 








jcame to go. As the whole establishment 
was run by the two owners, it kept 
them very busy attending to so many 
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There is a small mill situated on a railroad | 
running out of this city, that takes its water | 
for the boiler from a sort of pond dug out | 
alongside the track, which is a catch-basin 
for the ditch that drains the track in wet 
weather. The water in this pond is, of 
course, extremely muddy, and the supply 
pipe to pump is run directly into the pond. 


This boiler is insured, however, and is usu- | 
ally cleaned out the day before the inspector | 
which I three 

It is almost needless to say that 


is due, believe is once in 
months, 
there are already two good-sized patches on 
the bottom of the boiler. 


engineer, unless he has had an advance, is 


The wages of the 


one dollar a day. 
On three of the boilers I have seen, the 
water columns have been fitted in the follow- 


ing manner: Size of columns, 8 inches long 
14 inches inside diameter ; two gauge- 
inches apart, + inch connections 
with boiler, the top pipe tapping into the 
dome, and in no case less than 8 or 9 feet in 
length, with two or more bends or elbows. 


and 


cocks 5 


The bottom pipes tap into the shell, and are 
generally placed too low. 

In a cettain mill I know of they have sev- 
eral factories, including a saw-mill, all under 
the roof. I had an opportunity of 
watching the proceedings in this place for 


same 





different branches of the saw-mill business. | 
I ventured to ask one of the busy proprietors | 


who the engineer was. ‘‘ Oh,” said he, ‘‘ we | 
don’t have any regular engineer here. We| 
| 


hire a young fellow to stuff in a few shavings | 
| 
| 








b 








s 


NEEDLE FOR 


lowere 


~ 


the point of 6 6 can be raised or 
accurately and quickly. 

This can be improved upon by making a 
socket on 6 6—the same as used on Compasses 
for changing from lead to pen—by which a 
In planer work 
better way of 
than by 


straight needle can be used. 
lthis will be found a 
getting down the 


much 
to thousandth 
knocking. 

For powdered 
borax, applied the same as potash on wrought- 


case-hardening cast-iron, 


iron, will give the same results, 


Boston, Mass. ok. MM. 


the bars can | 


Boiler Explosions. 
Editor American Machinist : 
I have been a constant reader of your valu- 
lable paper for four years or more, and have 
enjoyed exceedingly the articles on boilers 
and boiler explosions that have appeared from 
time to time, 
Since I wrote you, some time ago, of an in- 
vestigation I had made, I have been looking 
| into this matter with more interest, and think 
I have struck two things which possibly and 
very probably cause not a few of the disas- 
ters in the saw and planing mills, viz., poorly 
fitted unclean 
The latter is almost universal. 


water columns and boilers. 
The majority 
of saw-mills outside of our cities are either 
located beside some muddy pond © or 
creek, or take water from cisterns supplied 
Most of 


these mills use pumps and heaters fastened 


by the roof through eave-troughs, 


| to the engine, and run their supply pipe di- 
rectly into the pond or creek, and of course 
in this way get a great deal of dirt and mud 
into the boiler, 

Some of the more enterprising mill owners 
use injectors or inspirators supplied from a 
barrel, that being supplied by a siphon, the 


barrel acting as a settling tank for the dirt 
that would otherwise be fed to the boiler. 
As the water supply in a great many cases 
is very scant, esp cially in dry weather, the 


boilers are not cleaned as often as they should 


be bx veral months 


| 
| 
Rts pee 
| 
| 
| 
| 
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and I run in once in a while to see that every- 
thing is all right.” 

I remarked that the water was very low in| 
the pond, and very muddy, and supposed he 
was obliged to clean out often. 

‘* Well,” said he, ‘‘ we clean out whenever 
we have plenty of water, generally, and as 
it takes two men—one to pump and the other 
to clean—we generally put it off as long as 
possible and yet be safe.” 

I made my way to the boiler room, and 
there found the young man that ‘ stuffed 
fitted with 

being 


and another column 
The 
three feet from the grates of course brought 
feet 


shavings,” 


Linch connections. boiler set | 


the gauges and water-glass about ten 


from the ground, and no way of reaching 
them. I asked him how many gauges of 


water he carried. 
said he. I then asked him how 
much water he had in the glass. ‘‘ Don’t 


I just fire; the boss he tends to 


the glass,” 


know, sir; 
the water.”” | asked him to see if the water 
could be seen at the drip cock on lower end 
This he tried, but could not turn 
it with a wrench, and the cock on the column 
was broken off, so that could not be turned 
either. 


of glass, 


I told him he had better call the boss, and 
took my departure, with an idea that I had 
had seen enough of 4-inch water column con- 
nections and ‘ shaving stuffers.” 

I haven't a doubt that this is only one of 
many mills operated in this same ‘‘ cheap” 
way. 

The general idea when a boiler bursts is 
that allowed to 
low; 


the water was become 
that this is the cause of a great many saw-mill 
boiler explosions, from the fact that the 4-inch 
pipes become clogged with mud and scale, 
thereby preventing the glass or the gauge 
cocks from indicating the exact level of the 
water in the boiler, 

I think the best way is to have as short 
connections as possible, and have them tapped 
the head of 


size of connections 


into 


full 


boiler, and have a_ pipe 


with boiler (which 


** Don’t know ; we go by | 


perience. 


too | 
and I think, from what I have seen, | 
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should never be less than 4-inch), about 12 
or 14” long from bottom of column, with a 
stop-cock at the lower end. 
as a settling chamber for the column, and en 


This pipe serves 


ables it to be blown off without having to 
climb a ladder to reach it. 

It seems to me that this law requiring en 
gineers to have a license in our cities should 
be enforced throughout the State ; 
is surely needed in the country and small 


and it 


towns equally as much as in the cities, as the 
majority of these explosions occur in small 
towns, or in the country in some out-of-the 
** Something for nothing” isthe 


’ 


way place. 
motto of a great many mill owners, and in 
practicing this they cause, directly or indi 
rectly, a great many of these boiler explo- 
sions, which oftentimes entail great loss of 
life and property. ENGINEER. 


Hardening Cast-Iron. 
Editor American Machinist : 

In answer to Mr. Torrey’s letter in your 
issue of March 17th, I will say that in hard- 
Heat 
the piece to be hardened to a very bright red; 
apply potash ; reheat the piece if necessary, 
and dip it into the water. The potash ought 
to be pulverized, so as to melt easily. Care 
will also have to be taken in reheating the 
piece, as the potash is likely to burn off and 
thus leave the iron soft. 

Since reading Mr. Torrey’s letter I have 
made a few experiments with different grades 
of cast-iron. 


ening cast-iron we proceed as follows : 


I selected a piece of old stove 
plate, which, upon examination, proved to be 
as soft a piece of cast-iron as I ever saw. 
Hardening this piece in the above-described 
manner, and testing it with a file, proved it 
to be hard clear through ; annealing the piece 
made it as soft as before. I then took an 
other piece of the same kind of iron, heated 
it to a dark red, and hardened it as before. 
When testing it with a file it proved to be 
only middling hard, that is to say, the file 
would touch it a little. 

As far as my experience goes, whenever | 
have heated a piece of cast-iron to a dark red 
it would never prove to be hard enough, thus 
proving to me the fact that it takes a very 
bright red heat for hardening cast-iron, 

I had four cast-iron bars made ; the thick- 


| ness of two of them was 34", and of the 
|others 12° 4" 


All the bars were harder 
than the stove plate, but could be easily filed. 
Hardening the 3?’ <4" bar I obtained the same 
result; it would harden clear through. Hard- 
ening the 13'°*#' bar would make the out 
side hard, but upon breaking it the center 
portion proved to be softer than the outside. 
This bar also showed, after hardening, a 
coarser grain in the center than towards the 
outside, undoubtedly caused by the outer 
portion cooling faster than the center, thus 
opening the grain. The piece of stove plate 
and the #4" bar would, upon breaking, 
show the same grain clear through. 

The grain of the cast-iron, after hardening, 
will be somewhat finer than before, but will, 
as far aS my experience goes, not have the 
appearance of chilled iron. 

As to its wearing capacity I have no ex- 
The rollers spoken of in my first 
letter are used for glass-blowers’ swivels, and 
are working on cast-steel pins. Some of these 
rollers would come back with the pin worn 
off, but the roller showing very little wear. 

I do not doubt that the quality of the iron 
is impaired by the hardening process, as it 
took only a very light blow with the hammer 
while be- 
fore hardening I had _ to strike several heavy 


inch long, 


to break off a piece one 


blows to break a like piece. I had no means 


at hand to determine how much the quality 


|of the iron will be impaired. 


Louis Kunz. 


Air Pomp Difficulty. 
Editor Ame rican Machinist ° 
The article by C. A. G., ‘‘An Air-Pump 
Difficulty,” in your issue of March 8, attract- 
ed my attention, and I have been looking for 


an explanation, if one is possible. But al- 
though I cannot attempt to explain it myself, 
I would call attention to what seems to be 


G.’s 


have so far escaped notice 


some errors in C, A, conclusions, which 
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‘‘The fact of the air-pump holding a piece 
of rubber packing tightly over the inlet open- 
ing while the pump is running at any ordi- 
nary speed,” is no proof that the inlet valves 
are tight. For the inlet chamber of pump 
connecting with both valves, what leak takes 
place under one valve goes to supply air for 
the other end (for the pump is double acting), 
and the chamber being so large—nearly 2 
diameter and the length of the cylinder, be- 
sides a cross connection in the lower head— 
admits of a rarefaction of air in it which will 
amply make up in the time 
store equilibrium and slight leakage 
under the packing, and also of the valve at 
the discharge end, during the time the piston 


necessary to re- 


also 


s reversing its motion and making the part 
of stroke necessary to restore the vacuum in 
the chamber. 
Again, C. A. 
prise, ‘‘ Still the pump kept going, just as if 
it was getting all the air it could draw.” | 
have made several tests to learn, if possible, 
the action of an air-pump where the air inlet 
was tightly closed, and also when it was only 
choked, and I have uniformly found the 
pump to gain in speed after the first few 
strokes, and to run faster when the inlet was 
closed tight than when only choked. This I 
reason out to myself thus: If the piston can 


G. says, with evident sur- 





draw no air, it has, of course, none to com- 
and 
enough to exhaust the inlet chamber, its pis. 
ton must be working in a partial vacuum 
during a portion of the- stroke, and conse 


press, 


after the pump has run long 


quently requires less power to move it, as it is 
In the case of slight leak- 
age, the pump only has to compress what 


doing no work. 


air it does get to the discharge pressure, and 
to force the small quantity through the con- 
tracted area of the discharge valve, instead of 
the much larger quantity it would be hhand- 
the 


effective pressure the pump would be work- 


ling if it had free admission. Of course 
ing under is increased by the amount of the 


vacuum on one side of piston, however 
Quite likely the ham- 
mer action of the pistons, which was dis- 
the AMERICAN MACHINIST 


three years ago, has an influence in this case 


much that may be. 


cussed in some 
tending to help over the extra resistance of- 
fered by the vacuum. 

I have used nearly the same plan as de- 
scribed by C. A. G. for testing valves, that 
is, as far as his way is described, and with 
good results, the only differences being in 
minor details. 
with lower head 
of piston. 


I run the pump carefully, 

removed, to test tightness 
In one case of a heavy pound on 
the lower head, I found the reversing valve 
stem and reversing plate in top of steam pis 
ton worn so much as to increase the travel of 
A slight upsetting of reversing valve 
stem cured the difficulty until general re- 
pairs could be made. 


piston. 


Cnas. 8S. BEACH. 


Bennington, Vt. 
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Design, Construction, Repairs and 

Management of Marine Steam 
Engines and Boilers. 


By W. H. 


HOFFMAN. 
SECOND PAPER. 


There is a wide range in the diameter of 
marine engine crank shafts. We have the 85 
foot yacht with a 44 inch shaft, and the 520 
foot steamship with a 21 inch built-up steel 
both 

Though we 


crank shaft, and the work in lines of 


service is always exacting. 


build our foundations as well as modern ship | 


architecture will permit, yet the clements of 
construction necessary for a smooth running 
shaft are ina large measure lacking, on ac 
count of the nature of the structure to which 
We must, 
therefore, proportion our crank shaft to suit 


we must fasten our machinery. 
these arbitrary conditions, and the strength, 
weight, and area of journal surfaces must be 
equal to the emergencies always liable to 
present themselves, 

There are various opinions among marine 
engineers as to the safe working pressure per 


square inch on the journals of the main 
crank shaft. Some designers reduce this 
pressure to 800 pounds, while others raise it 


AMERICAN 


to 700 pounds; but the writer thinks that 600 
pounds should be the ultimate pressure, and 
knows that 400 pounds gives the best results 


in the long run. In adopting a moderate 
pressure we may sometimes be obliged to 


increase the diameter of the shaft a little, in 
order to avoid a long and troublesome jour- 
nal; but this can be easily accomplished. 


Under no circumstances must we make the 
journal too long on a marine engine, for by 
so doing we are sure to have an increase of 
friction and hot boxes. These troubles will 
be principally due to the spring of the ship’s 
frames, engine keelsons and bed plates. 
Triple expansion engines are made with 
four and six main crank shaft journals, ac 
The tri- 
system, is now 


cording to the nature of the design. 
cylinder three-throw, or 120 
usually made by coupling together three 
single cranks, all being alike and so fitted 
that any one of them can be placed under | 
either cylinder ; and this is probably the best 
arrangement, all things being considered, 
With the coupled cranks just described, it 
is the common practice to make six short 
journals, instead of the four long ones for- 
merly used ; and this brings us to the ques- 
tion of the proper length of each journal 
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receiver connections to suit the requirements. 

One of the best English yachts has six 
steam cylinders, and three cranks placed at 
an angle of 120°. The engines can be run 
as three two-cylinder tandem compounds, or 
as a triple expansion engine, or as a quad- 
ruple expansion engine, and the changes can 
be made in a few minutes. 

There so much misinformation 
circulated the 
high grade expansion steam engine, that it is 


has been 


about modern high steam, 


task to lay down a course for a 


this 


quite a 


thorough explanation of very simple 
machine. 
I was told by a former engineer-in-chicf of 
the U. 8. 


would be one running with an initial pres- 


When quite young in the business, 
navy that the ideal steam engine 


sure of 150 pounds, expanding fifteen times, 
and so well protected from loss of heat, that 
the engine room would be uncomfortably 
cool in cold weather. And, in conclusion, he 
said: ‘‘ Never forget, young man, that the 
steam engine is simply a heat engine;” and I 
have always remembered his remarks. 

The moment we light the tires our troubles 
begin. We are losing heat all the way from 
the top of the ash pit to the condenser, and 
the best steam engine is the one that gives us 





where six are used. 


The sectional plan will 
give usashaft smaller than the old-style, 
when it was forged in one piece, for the rea- 
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the sectional forgings to 
center of 
old 


were compelled to increase the size of the 


son that we know 


be sound (the them being bored), 


while with the method of forgings we 
shaft to allow for the unsound center. 

The boring of a crank shaft shows at once 
the condition of the central section of metal, 
removes a portion of the weight that is use 
less for work, and provides, on small shafts, 
excellent means for automatic lubrication. 

In making a crank shaft sectional, we have 
a comparatively small forging, the space oc- 
cupied by it being reduced to such an extent 
that it is quite convenient to carry at least 
one, if not two, spare sections in the engine 
store-room, If there are no spare sections or. 
board, and there should be a breakage of the 
after crank shaft, the forward section can be 
removed and placed in the bearings of the 
after section, and the forward cylinder cut off 
from the others. In makine such a change 
the two remaining sections must be set either 
at 90° or 180°. Thus it will be seen that the 
triple expansion system has many advantages 
over any other method for any service, and 
when I say this | include large mill engines 
from 500 to 3,500 horse-power. The modern 
triple or quadruple expansion engine can be 
and has been so designed and constructed, 
that any combination of cylinders can be ob 


tained by simply 


arranging the pipes and 


the most energy with the remaining heat. 
It has long been known that in theory a 





high steam = pressure and an early cut-off 
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would give very economic_results, but these 
results were never realized in practice until 
the modern compound or high grade expan 
sion engine wasintroduced. In future papers 
I shall endeavor to explain the reasons for 
these results. 

The writer believes that many of the pub 
lished accounts of the trials of large com 
pound marine engines have been, ina measure, 
misleading and incomplete, inasmuch as the 
evaporative duties of the boilers have not in 
all cases been closely determined, so that the 
student or others in search of information 
regarding the comparative merits of simple 
and compound engines, often meet with con 
flicting that 
faith in 


data has a tendency to shake 


their our modern multi-cylinder 


steam engines. 
steam 


The cconomic duty of a marine 


engine consists in the propulsion of a certain 





certain 
So the 


midship section and tonnage at a 


speed with the least amount of fuel, 
problem starts at the grate bar, and ends at 


the leaving edge of the propeller blade 
| feturning to the 
‘crank shaft, take, for example, a triple ex 
pansion engine, with cylinders as follows : 


consideration of the 


High pressure cylinder 26" diameter, interme 
diate cylinder 40” diameter, and low pressure 
cylinder 68" diameter, witha common stroke 
of 54 


This engine would be suitable for a 









7 


ship of 3,000 tons, and would develop 3,300 
regular work, and 3,500 
revolutions, 80 


horse-power, its 
if necessary ; per minute. 
Actual practice shows us that with the strokes 
of the 


pressure cylinder is 


and pressures now in general use, 
the 
ample for the diameter of the crank shaft 


Poo 
diameter of low 
journals when hammered steel is used, and 
If the shafts are 
of built-up steel they can be reduced to 


° 


°%) When iron is the metal, 
18 
ido 
If our cylinders are 26'—40'—68" x54” 
With a piston speed of 720 feet per minute, 
then our built-up steel shafts should be 128 
diameter in the journals, and this allows 


+, of 


an inch for re-turning the journals when 


necessary. The total initial pressure on the 
high pressure piston would be 84,800 pounds, 
At 400 pounds 


per square inch, this would call for 106 square 


or 43,400 on each journal. 


inches on each journal, and as we have tixed 
our shaft diameter at 122” it will be seen that 
Mechani- 
errors in 


in theory we have a large margin. 
cal difficulties, however, such as 
fitting, springing of the structure, ete., 
vent 


pre- 
us from making all the surface availa- 
ble, so that in practice we must not calculate 
on having more than 70 per cent, of the surface 
We will! then tix the length 
of our journal at 12”, and this will be 
we will have for 


for actual work. 
safe from heating. Thus 
this engine six crank shaft journals, each 
123” diam. x12 total 
length of 72 These will give better results 
than four journals, each 18 


long, presenting a 
long, as they 
can be kept true through their whole length, 
while the latter cannot. 

The 
long over all, 40 
depth ; 
knots per hour. 


390 feet 


and 27 feet 


described would be 
feet 


the speed would be from 15 to 16 


vessel 


beam, 


——_—_ oe aithanae 


New Emery Grinder. 


The machine which we illustrate herewith 
is built with a view to furnish a substantial 
machine for emery grinding. The machine 
is not only heavy, but the effort has been to so 
distribute the metal as to best resist the strains 
and do away with all vibrations. The legs 
have sufficient slant to insure stability, and 
with their unusual strength provide for great 
rigidity under heavy work. 

Following are some of the principal dimen- 
Floor space, 81X27 in.; bench space, 
27X17 in.; length of spindle, 38 in.; 


’ 


sions : 
diameter 
of spindle in bearings, 1% in.; diameter of 
distance be- 


spindle between flanges, 1} in.; 
tween wheels, 284 in.; length of bearings, 
8in.; diameter of flanges, 7 in.; weight, in- 
cluding countershaft, 750 Ibs.; height, floor 
to center of spindle, 38 in.; size of cone on 
spindle, 6 and 44x44 in.; size 
countershaft, 14 and 15444 in.; size of T. & 
L,, pulleys on countershaft, 844 in, 

The manufacturers are Sterling Emery 
Wheel Co., 22 Warren street, New York. 


ee 


of cone on 


An item is going the rounds, which pur- 
ports to relate how the auger was discovered. 
to this it that in 
1680 an Englishman saw some boys trying to 


According would appear 
make a hole in the ground with a piece of 
iron barrel hoop ; after the barrel hoop had 
penetrated some distance it became twisted 
and then carried the dirt up to the surface 
nicely ; noticing this, he invented the auger. 
This sounds very well until you happen to 





think that when the boys used that barrel 
hoop it undoubtedly twisted the wrong way, 
and, instead of raising the dirt to the surface, 
had a tendency the other way. 


- ee 


The Council of the Iron and Steel Institute 
has received a number of letters from promi- 
nent members of the American iron and steel 
industries, in which is urged the desirabil 
ity of postponing the meeting of the Institute 
in the United States for another year, as dur 
ing the whole of next autumn the American 
people will be very fully occupied with the 

presidential election, The council has there 
| fore decided that the autumn meeting of the 
held in the United 


States this year, and will shortly make an 


linstitute should not be 


announcement of the locality selected instead 





Engineering (London), 
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GP We are not engaged in procuring patent rights, 


or in selling machinery, nor have we any pet scheme | 


to advance, or hobby to ride. 

C#~ We invite correspondence from practical ma- 
chinists, engineers, inventors, draftsmen, and all those 
specially interested in the occupations we represent, 
on subjects pertaining to machinery. 

CB" Subscribers can have the mailing address of 
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Those who fail to receive their 
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| they should be surrounded with all the con- 
| ditions necessary to the best possible employ- 
| ee Hi 
/ment of their skill and energy. | 


| It is not enough that they should be sup- 
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| Health and Efficiency. 
| nels 


Nearly all manufacturers recognize the 
fact that in order to get economical results 


than the mere selection of good and efficient 
| They know 
‘that after the purchase of such machinery 
comes the necessity for securing such condi- 
| tions as will allow of the best attainable effi- 
| ciency in its use. 

| There are not many manufacturers who 
| would invest in first-class and expensive ma- 
chinery of that kind and then give it such 
conditions as would effectually prevent eco- 


engines and boilers is necessary. 


nomical results being obtained ; the intelli- 
| gence and discrimination necessary to such 
selection being usually accompanied by the 
intelligence and discrimination necessary to 
perceive the importance of proper conditions 
for its economical employment. 

The mannfacturer who should provide for 
the furnace of his steam plant, fuel of a qual- 
ity utterly unsuited to it, admit under its 
grates carbonic acid gas instead of air, supply 
the boilers with impure water to corrode and 
ruin them, or who should voluntarily allow 
his engine to run in a dust-laden atmosphere 


with its journals supplied with stuff calcu- | 


lated to destroy them instead of lubricate 
them, would be considered very short-sighted 
and foolish, and there are few men managing 


shops who are not possessed of sufficient in- | 


telligence to avoid such a combination of 
conditions, or, in fact, any one of them. 
| But there are many shop owners and man- 
lagers who fully recognize this, and yet en- 
tirely fail to recognize a fact which should be 
jequally plain, that is, that workmen, in 
order to attain the best possible efficiency, 
must be given the conditions necessary to se- 
cure that efficiency, and since that part of 
these conditions which relate to the health of 
the workman are imposed by nature, it is 
| folly to disregard or attempt to evade them. 
Mechanics and workmen are, in a certain 
sense, engines, whose energies are directed | 
towards a certain end, for the accomplish- | 
/ment of which it is not only necessary that | 
they should of themselves be fitted and com- 
|petent for the work they are to do, but that | 


plied with first-class tools and appliances, but 
also that there should be an abundance of 
fresh, pure air, and light. Not only is light 
necessary in order that men may be enabled 
to see to do the work which they have to do, | 
but it is necessary for health. Nature having 
designed mankind to live in the light of the 
sun, and to breathe pure air as supplied by 


her, it is important to proprietors, as well as 


to workmen, that use should be made of | 


/them as nature intends, and a failure to do 


so will inevitably result in more or less injury 
to health, and consequent decrease in effi- 
ciency. 


The most efficient man, other things being 


}equal, in either mental or physical labor, is 


the man who has the best health, whose lung 
power is greatest, and who secures for his 
lungs the proper amount of nature’s lung 
fuel, oxygen. 

We believe that the vast importance, from 
an economic as well as from a moral point of 
view, of securing for shop men the proper 
sanitary conditions is very imperfectly recog- 
nized by many, if not a majority of shop 
owners, and that a study of this question 


| . . . | 
3 | Would result in decided benefits, both to em- 


ployers and employes, in very many Cases. 
- <—_- - 
Some of the Lessons of the Storm. 
The recent storm, by which New York 
city was cut off from intercourse with the 


jrest of the world, afforded a striking re 


minder of the intimate connection between 
labor and subsistence, and should be a valua- 
ble object lesson for those who are disposed to 
despise labor and deify mere wealth. A practi- 
cal demonstration was afforded of the fact 
that the man who possesses millions in the 
form of bonds, mortgages, notes, ete., is only 
better off than his poorer neighbor to the ex- 
tent that he may be able to secure actual and 


|munication on boiler inspection, reflecting 


lent of the AMERICAN MACHINIST, and for- 


ical Review, does itself proud by coming out 
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/real values represented by them, and that if, 
for any reason, labor is rendered impossible 
or its immediate products unavailable, he is 
as helpless as the poorest ; perhaps mre so. 
The condition brought about by the storm 
need only have lasted a few days longer to 
have carried the illustration to completion. 
An instance of the practical working of 
the law of supply and demand under pecu- 
Deal- 
ers in coal, milk and other necessaries, seeing 
that no supplies could be obtained for some 
days at least, immediately advanced prices to 
fabulous figures, notwithstanding the fact 
that in most instances that which they sold 


liar circumstances was also presented. 


at such prices had cost them no more than | 


ordinary. This had the effect to deprive 
many worthy people of accustomed fuel and 
food, and transfer their supplies to those who 
were more fortunate as to the possession of 
wealth without regard to worthiness; thus 
seeming to contradict the law of the survival 
of the fittest—a law which is frequently dis- 
proved by conditions brought about by the 
progress of modern civilization. 

re 
status of workmen in our 
great industrial establishments is not, unfor- 
tunately, such as to force them into the way 
of independent thought and action to the 
same extent as was formerly the case. But 
if there is not quite so much of the incent- 
ive of necessity as there formerly was, there 





The present 


is nothing to hinder thought. The man 
who thinks and. studies about his work, 


although he may not feel himself strictly 
called upon to do so, will generally find 
ways to put the knowledge he gains into 
practical use, to his own pecuniary ad- 
There is no reason, because this 
is an age of machinery, that a man should 
make a machine of himself. 
+ eae > 


vantage. 


In our issue of March 3 we published a com- 


somewhat upon methods sometimes employed 
by agents of insurance companies. The char- 
acter of the writer of that article is such as to 
place any direct statement he made above 
suspicion. In this issue we publish a letter 
from a gentleman who is interested in’ boiler 
insurance matters. As is his right, he sets 
forth the other side of the question, to which 
we invite the attention of our readers. 
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| Massachusetts Institute of Technology, that 
| he has decided to put it on the market. W, 
| understand that it is now used in the Norma] 

Art School, Boston; Rhode Island Technica} 

Drawing School, Providence ; Chicago Man 
|nual Training School, and Thes 
| books can be obtained of the author, Massa 

chusetts Institute of Technology, Boston 
| Mass. Retail price $1.25. 
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others. 











Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly, and according 
to common-sense methods. 5 

Every question, to insure any attention, must invari- 
ably be accompanied by the writer’s name and address. 
If so requested, neither name, correct initials nor loca- 
tion will be published. 


(172) J. B. W., Pittsburgh, Pa., will find 
articles on tempering steel in the AMERICAN Ma- 
CHINIST of July 23, Aug. 6 and 13, and Oct 8, 1887. 


(173) Two correspondents who ask about the 
expansion of zine and steel will find the best infor- 
mation we have on the subject in our issue of April 
30, 1887. 


(174) W. W. F., Stockton, Cal., asks: 
What numbers of the AMERICAN MACHINIST contain 
directions for setting valves? A.—June 7, 1884, 
and Feb. 27, 1886. 

(175) H. E. A., Fayetteville, Ark., asks: 
How are steel faces put on cast-iron anvils? <A. 
By what is called ‘‘ burning’’—a process which is ex- 
plained in an article by Thos. D. West in the AmErr- 
cAN Macuinist of March 1, 1884. 


(176) H. A. B. Will steam pipes 
set fire to tarred building paper if it should come 
in contact with the pipes? A.—Wethink that, with 
ordinary saturated steam, there would be no dan- 
ger, though there is some difference of opinion 
about the matter. 

(177) C. O. W., ——, asks: What is 
the best process for tempering a long tap? A.—See 
\MERICAN MACHINIST, Feb. 21, 1885, and Oct. 8, 1887. 
2. What is meant by the term * mogul” and con- 
solidation, as applied to locomotives? A.—See 
AMERICAN MACHINIST, July 4, J885. 


(178) E. R. 8., Mount Holly, writes: 
I have a small engine, 3-inch bore and 4-inch stroke 
ports 144 x 3 inch. How much power can I get 
from this engine with 80 pounds boiler pressure 
engine torun at 150 revolutions, and how large a 
boiler will I require? A.—Something less than one 
horse-power; boiler with 15 to 20 feet heating 


asks : 


surface. 
- <m - (179) H.G. H., Bay City, Mich., writes: 
Personal. I wish to know the correct and accepted way of 


Mr. Henry B. Morris, a former correspond- 


merly of Ithaca, N. Y., has recently accepted 
a position as superintendent of the works of 
the Rawson Manufacturing Company, of 
Hornellsville, N. Y. 

— ome 


Literary Notes. 
Our progressive contemporary, the H/ectri- 


with a very decided change in its appear- 
ance. It has donned a cream-colored 
with front page devoid of advertise- 


ment, but replete with title and the represent- 


over- 


coat 


measuring or laying out beyel gears. Is it at the 
small or large pitch circle that the pitch strength of 
tooth and size of the gear is found? A.—At the 
large pitch circle. You will find the subject treated 
inthe AMERICAN MAcuHINIst Of Noy. 10, 1883, and 
Aug. 30 and June 21, 1884. 


(130). J. T.. D.. , asks: 1. What 
should be the dimensions of a valve to cut-off at 
three-quarters stroke, the ports being 44 inch by 3 
inches, bridges 5-16 inch, and exhaust port 4 inch 
by 3inches? A.—Outside lap, 44 inch; inside lap, 
1-32 inch; travel of valve, 1 inch. 2. What will 
be the power of this engine, the cylinder being 3 x3 
inch, 500 revolutions, engine being within 18 inches 
from boiler, boiler pressure 60 pounds? A.—About 
2 horse-power. 

(181) E. C., Boston, Mass., asks: What 
is a good mixture for mending holes in castings? 
A.—Holes in castings, when small, and the surface 


ation of electrical phenomena, It looks is to be well painted ne ee filled with purty. 
‘ohtl 5 T Larger holes are fitted with lead, zinc, babbitt 
ro ,« » Avery res Ie wie 

sprightly and neat In every respect, UrN-| metal. ete. 


ing to the inside pages, the initial number 
with the new dress is printed with new type 
from beginning to end, and contains more 
than the usual number of things. 
With characteristic modesty, our contempor- 


good 


ary refers to the fact that is so apparent to all 
its readers, viz., that it appreciates and prac- 
tices progress. We extend congratulations. | 
MECHANICAL DRAWING. Prepared for the use 
of the students of the Massachusetts Institute of 
Technology, Boston, Mass. By Linus Faunce. | 
This is a small book of 1386 pages, and 
treats on elementary geometrical problems, 


| 
inking, tinting, projections, shadows, isomet- | 
rical drawing, oblique projections, and also 
contains a few examples of working draw- 
ings. We believe this book will be a great 
assistance to those who wish to learn me- 
chanical drawing at home, and believe it to 
be extremely well adapted for teaching this | 
science in public schools, 


The author states | 
in a letter to us that it has already met with | 

. ° . » | 
such a cordial reception by people outside ‘of | 





A mixture sometimes used, which will 
expand in cooling, and so fill holes very closely is 
composed of lead, 9 parts; antimony, 2 parts; bis- 
muth, 1 part. The bismuth makes this rather 
costly. Where the holes occur on finished surfaces 
the only satisfactory plan is to plug them. 


(182) J M., Manayunk, Penn., asks: 
What shall I do to stop leaks in the screw joints of 
a 10-inch steam-pipe? T[ can keep them tight for 
several days with caulking, except at the ells, and 
generally after Sunday they are as bad as ever. 
The leaks are midway in a long line of pipe running 
through the yard to the engine, so tearing it down 
would cause an expensive delay. A.— The cause 
of leak may be the lack of properly providing for 
expansion. We do not know of any satisfactory 





| way to make such joints tight, except to screw 


them up hard, and the quicker you do this the 
more likely you will be to save the fittings. 

(188) K. H., Butte, Mont., asks: 1. How 
is the polish given to brass work, such as hydrant 


cocks, gas chandeliers, etc.? A.—It is done with 


grinding and polishing wheels, some of solid 
emery, others of walrus hide or ‘‘sea-horse" 


charged with polishing material, and others made 
of cloth and called ‘rag wheels. ** Polishing 
belts” are also used, which carry the polishing ma- 
terial. 2. Which are the cutting faces on a‘ B. 
Morse ’’ die—those which are to the right when the 
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| 
figures stamped onthe die are up, or those which | 


are to the right when the figures are down? 
A.—These dies are so made as to cut either side up. 
The cutting faces are alike either way, the faces 
which do the cutting being determined by the way 


the die is used. 

(is4) C. A. W., Grand Rapids, Mich., 
asks: 1. Leaving out first cost, isthere much advan- 
tage in a compound engine as small as 3’ x5’? 
A—No. 2. Will a link motion reverse a pair of 
eompound engines with cranks set at an angle? 
A.—Yes, byusing two links. 3. Is it a good plan 
to put the exhaust port on the side opposite steam 
port in an upright engine? A.—We presume you 
refe 
the cylinder. Thisis verv frequently done, and is 
only objectionable in that it keeps the exhaust 


steam in contact with the walls of the cylinder a | 


little longer than advisable. With a small engine it 
will not make much difference. 

(185) M. M., Milwaukee, Wis., asks: 
1. Is there a possible gain in compounding ma- 
chinery of any kind? A.—Not as we understand 
your question. 2. When exhaust steam enters the 


low pressure cylinder of a compound engine 
through a four or five inch exhaust pipe, is there 


any gain? A.—There may or may not be, accord- 
ing to circumstances. 3. A steam cylinder 20 
inches diameter. piston speed 100 feet per minute; 
willa 40 inch cylinder use less steam? A.—It 
quite impossible to tell without knowing more of 
the conditions. 4. When a certain amount of 
power is developed in a cylinder per minute does 
it matter what the size of the cylinder is? A.—So 
far as economy is concerned it usually does matter, 
materially. 


(186) O. E. S., Hamilton, O., writes: 1. 
[cannot keep up steam when I open the throttle 
wide. The boiler is of a locomotive type with 25 
flues, 2inches in diameter, 44% feet long; fire- box. 
30 inches long, 22 inches wide, and grate 20 inches 
from crown sheet. What will be the horse-power 
of this boiler? A.—About 5 to 6 horse-power. 2. 
The cylinder is 644 inches in diameter, 124% inches 
stroke, makin 0 revolutions. What will be the 
horse-power of this engine? A.—You do not state 
the steam pressure ; but assuming the mean effect. 
ive pressure to be 20 pounds, then the engine will 
be about 9 horse-power. The reason for not being 
able to keep up steam is that your boiler is too 
small. We believe by putting in another boiler of 
the same size as used now, you will be able to keep 
up steam and do good work. 


(187) H. L. C., St. Louis, Mo., asks: 
1. If | admit water into a boiler by means of a Spray 
pipe in the steam space, the temperature of the 
feed-water being 156° to 180°, would there be much 
condensation of steam? A.—Yes. 2. Would not the 
quick evaporation of the water, supposing the 
spray well spread out balance the loss from con- 
densation? A.—No, not if the steam is to be used 
inasteam engine. 3. Would this method of feed- 
ing have atendency to make wet steam undera 
pressure of 80 or 100 pounds? A.—Yes. 4. Would 
not this method of feeding be taking advantage of 
the latent heat of steam for the quick heating of 
the water? A.—Any advantage taken in this way 
would be the reverse of economical. I have 
heard it argued by good engineers that the theory 
of latent heat was a myth. I have been taught 
that water contained no latent heat, but that steam 
contained a good deal. I should like to be set right 
upon this. A.—Water contains, probably, a small 
amount of latent heat of expansion : steam contains, 
as you state it, a good deal of heat, which 
called latent heat, or heat of vaporization. You will 
find the latent heat of steam explained in nearly 
or quite every work on steam engineering. 


(188) H. E. W., Manchester, N. H., 
writes.: Please inform me of about how much power 
Imay expect to get from an upright engine, cyl- 
inder 1% inch diameter, 134 stroke, boiler 11 inches 
diameter, 24 inches high; fire io 10 inches x 10 
inches; boiler will stand 300 pounds pressure ; ex- 


is 


g 22 


5 


is 


r toa belt carrying the exhaust steam around | 
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girthwise ; our pressure limit is 80 pounds, and we 
do not want to reduce it. The boiler maker calls 
it a patch, and says a horizontal seam is just as 
strong single-riveted with 3% rivets, 2 inches centers, 
as a seam double-riveted (staggered) with 5¢ rivets, 
24% inches centers. Will you kindly give us your 
opinion? A.—A riveted joint subjected to tension 
such as occurs in boilers, 


| 


the tensile strength of the plate multiplied by its 
| least sectional area; this least sectional area lies 
on a straight line passing through the 
| rivets, and depends upon the thickness 


Second, the joint 
| rivets ; 


san break by shearing of the 
in this case the strength of the joint is 


can break, first, by tearing | . 
A ; . | Jackson st., 
the plate ; in this case its strength is measured by | 











center of | 
of the | 
. = P | chines ; 
| plate and the diameter and spacing of the rivets. 


| measured by the shearing strength multiplied by | 


the sectional area of the rivets. Third, the joint | 
can break in consequence of the thrust exerted by | 
the rivets on the plate, which may cause it either to 


diameter of the rivets, the thickness of the plate, 
the width of the lap, and a co-efficient of re- 
sistance depending on the nature of the fracture. | 
The shearing of the plate from the rivet holes to} 
the edge is, however, not likely to take place with 


of consideration. 
not been given, but we will assume it to be 3¢ of an | 
inch. For the sake of easy comparison we will | 
take a strip of boiler plate 10inches wide. In laying | 
off across this strip a double-riveted seam with 5¢ | 
rivets, 24% inches centers, we find that this seam will | 
just contain 8 rivets. Again, in laying off the single- 
riveted seam having 34 rivets, 2 inches centers, we 
~~ that this seam across our strip will just contain 
5 rivets. Comparing in each seam the least sec- 
decal area of the plate with the total cross-sectional | 
area of ailthe rivetsin the seam, we find that in 
both 
less than the least sectional area of the plate. 
may therefore say, that the strength of the joints 
in this strip depends on the strength of the rivets. 
The area of a rivet is .3067, and this area multi- 
plied by the number of rivets in the seam of our 10 
inch strip gives .3067 x 8 = 2.4536 square inches, 
which is the total cross-sectional area of all the 
rivets in the double-riveted seam. The area ‘of a 
34 rivetis .4417; multiplying this area by the number 


of rivets in the single seam, we have .4417 * 5 = 
2.2085 square inches, which is the total cross- 
sectional area in all rivets in the single-riveted 


seam. Now, 
must overcome the strength of 2.4536 square inches, 


follows that the double-rivet seam is the strongest. 
There is another cause which may render the single- 
riveted joint considerably weaker than the double- 
riveted joint, and that is the distance between the 
centers of the rivets in the single-riveted joint is 2 


plate but very little larger than the cross-sectional 


area of the rivets; and if the holes for the % rivets 


the boiler reduced. 
joint, holes for rivets drilled and the seam kept out | 
of thefire. 


USINESS; 














Transient Advertisements 50 cents a line for each | 
insertion under this head. About seven words make a 
line. 
Wednesday for the ensuing week’s issue. 


Planed bevel 
Link-Belting. 
Send for catalogue of Link-Belting. 


gears. Grant, see page 16. 





pect torunit at about 60 pounds. Boiler has 36 | 
tubes, 34 x8 inches. Also will the above rig be 
large enough for a boat 16 feet x 3 feet, and 14 | 
inches deep? Also how large propeller should I | 
A,—Running the engine at a speed of 300| 
revolutions with 40 pounds mean effective pres- | 
sure, you will obtain about 0.16 of a horse-power. 
As for the boiler, we believe the tubes are too small 
in diameter. Our experience has been that very 
littie heat passes through flues so small in diameter, 
and that the heating surface in the furnace is 
about all the steam generating surface in the 
boiler of this kind. We also infer from the diame- 
ter of the flues that these are made of copper. 
Small copper flues are soon coated with soot, which 
makes these flues non-conductors of beat 
The total heating surface in your boiler is about or 
nearly sufficient for one-half of a horse-power, but 
on account of the small diameter of the flues, we 
you will not obtain more than 
quarter of a horse-power. The engine and boiler 
are not large enough for the boat, as the speed of 
the boat with this rig would be too slow. You will 
require a propeller about 10 inches in diameter. 


189) A. K., Philadelphia, Pa., writes: 
We have areturn tubular boiler rated at 80 horse- 
power, 16 feet long, 60 inches diameter, made in five 
rings; all horizontal seams are double-riveted 
(staggered). The curvilinear seam cracked from 
the rivets to the edge. We repaired several times 


use ¥ 


soon 


believe one- 


With little success ; finally we concluded to cut the 
lower half out of the two sheets, and put in one 
inches long and about 90 inches 


yo 
i~ 


sheet about 


| See special ads. pages 15 and 16, 


Over 50,000,000 feet of Link-Belt in use. 

Link-Belt Machinery Co., Chicago and N. Y 
Before you buy a lathe write 
Before you buy a shaper write Lodge, Davis & Co. 
Before you buy adrill press write Lodge, Davis & Co. 
Before you buy a brass lathe write Lodge, Davis & Co. 
Before you buy any machine tools write 
Lodge, Davis & Co. 
Lodge, Davis & Co. 
Lodge, Davis & Co. 

Shafting Straighteners. J. H. Wells, Tampa, Fla. 

Steel Name Stamps, etc. J. B. Roney, Lynn, Mass. 

Lamb Knitting Machine Co., Chicopee Falls, Mass. 

Machine work and patte - making. Anderson 
Machine Works, Peekskill, 

Light articles built to a r by the American 
Sewing Machine Co., Philadelphia, Pa. 

The Best Upright Hammers run by belt are made 
by W. P. Duncan & Co., Bellefonte, Pa. 

Pattern and Brand Letters. Vanderburgh, Wells 
& Co, 56 Beekman street, New York. 


Special drives in 2d-hand tools 


Solid Niekel-Seated * Pop” Safety Valves. Con- 
solidated Safety Valve Co., 111 Liberty st., N. Y. 
R. Dudgeon, 24 Columbia st., New York, Improv- 


ed Hydraulic Jac ks and Roller Tube Expanders. 


Light and fine machinery to order; foot nape. 
Catalogue for stamp. E. 0. Chase, Newark, N. 


Davis Key-Seating Machines, kept in stock, 
Manning, Maxwell & Moore, 111 Line rty st., 


For first-class automatic engines write ren Wil- 


i 
ox. 


liams Engine Co., 447 North street, Baltimore, Md. 
‘*Bradley’s Power Hammers, the best in the 
world.” 20sizes. Bradley & Co., Syracuse, N. Y. 


Ice and Refrigerating Machines, 124 built, and all 
successful. David Boyle,521 Monroe st., Chicago, Il. 
Upright drills ; we make the best; write for price 
before you buy. Currier & Snyder, Worcester, Mass. 





out from the rivet holes to the edge of the plate ; | 
in this case the strength of the joint depends on the | Poli 


vases the cross-sectional area of the rivets is | 
We | light hardware and novelties by contract or other- 


} 
| 


be crushed, or to split, or have a portion sheared | for circular No. 17. 


the ordinary proportions of lap and rivets, and | ences. 
therefore we will leave this cause of fracture out | 
The thickness of the shell bas | 


| 
| 


| 


| 


since in the double-riveted seam we | 


| Astor Place, New York 


inches, which leaves the least sectional are 5 | 
si area of the | us, and mailed to any address at $1.00 each, and the 


are punched instead of drilled, the metal in the | 
plate will be injured, and thereby the strength of | 
We prefer the double riveted | 


| 


Copy should be sent to reach us not later than | 


| 
| 
| 
| 
| 


: | 
Lodge, Davis & Co. 


| Charleston, 


., | By F. F. Hemenway. 
and in the single seam only 2.2085 square inches, it | y B.E = 


| lations from the diagram ; 
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| 
Selden Packing, for stuffing-box, with or without | 


rubber core. Randolph Brandt, 38 Cortlandt st., N.Y. | 


Burnham’s turbine wheel is sold at net rice to | 
mill owners. Catalogue free. Address York, Pa. | 
The Improved Tabor Steam Engine Indicator, 


made and sold by The Ashcroft Mfg. Co., 111 Lib- 
erty st., N. Y. 

For the latest improved Diamond Prospecting 
Drill, address the M. C. Bullock Mfg. Co., 138 
Chicago, Il. 

Engine lathes, hand lathes, fine tools, files and 


| supplies for machinists and other metal workers. 


Frasse & Co., 92 Park Row, N. Y 

Nicholson & Waterman, Providence, R. I.. two 
48 in. horizontal boring miils; 5 in. cutting off ma- 
14, 16, and 30 in. engine lathes. 


Robertson’s damper regulator; no diaphragms, 
springs or packing ; the cheapest good regulator in 
market. Hine & Robertson, 45 Cortlandt st., N. Y. 

Iron, brass and copper spooled wire is a neces- 
sity to the consumer and a great convenience to the 
trade. S. A. Smith, agent, 23 Canal st., Chicago, III. 

Curtis Pressure Regulators, Curtis Return Trap, 
Curtis Damper Regulator. See March 10, p. 10. Send 
Curtis Reg. Co.. Boston, Mass. 
Machinists’ supplies, brass goods, m’f’rs supplies, 
shing materials, all kinds wire, metals, etc., in 
any quantity. Jordan & Gotttried, 208 Canal st., N.Y. 

For Best Return Steam Traps, Pressure Regula- 
tors, Positive-Acting Pump Govs., Back-Pressure 
| Valves. T. Kieley, 11 W. 13thst., N.Y. Send for des‘n. 

Patent Attorney. R. G. DuBois, 916 F. st., Wash- 
|ington, D. C. Reliable service at reasonable rates. 
Send for 38- page pamphlet containing list of refer- 


How toremove and prevent scale in steam boilers 
at a cost of ten cents a week. Send postal for 
| circular to — Boiler Scale Resolvent Co., 
Pittsburgh, | 


New book on gears; ask dealers in books and | 
machinists’ fine tools to send for one, or send for} 
pre yourself by P. O. note. Price, 50 cents. Ad- 
| dress Chas. B. Long, M. E., Worcester, Mass. 


Randall’s copper-tipped hammers are something 
that every machinist should have ; ask your dealer 
to show you one, and if he does not keep them, write 
to Montgomery &O 0., 105 Fulton st., N. Y. 

Ws H. Hoffman, consulting engineer, 94 Liberty 

Y Mechanical engineering in all its} 
beamckes ; working drawings for the transmission 
of power by steam, water, air and electricity. 

Special facilities for manufacturing of all kinds of 


| wise; presswork and stamping done on short notice. 
Acme B. H. Att Co., Limited, 74 5th ave., N. Y. 


-arties requiring miiling machine or screw ma- 
chine work furnished, in large or small quantities, 
will please bey to the ecg = turers, E. E. | 
Garvin & Co , 139, 141, 143 Centre st., New Y ork © ity. 

The Dieble Mfg. Co., Philadelphia, Pa. mfrs. of the 
Challenge emery grinaing and polishing machinery, 
invite correspondence with all needing this class ot 
machinery. Catalogues and prices on application, 

Hot Water Supply. A practical treatise on the 
fitting of hot water apparatus for domestic and 





general purposes. By F. Dye. &2 pages, with 25 | 
illustrations. 13mo., cloth, $1. a for catalogue. | 
E. & F. N. Spon, 35 Murray st., N. Y. 


“Indicator Practice and Steam Engine Economy.” | 
Contains plain directions for | 
using the indicator, and making all required caleu- 
also the principles o° 
economy in operating steam engines, and current 
practice in testing engines and boilers. Price, $2 
postpaid. Pnblished by John Wiley & Sons, 15 


‘*Binders”’ for the AMERICAN MACHINIST. Two} 
styles—the ‘* Common Sense,” as heretofore sold by 


“New Handy,” mailed at 50c. each. The former | 
has stiff board covers, while the latter has flexible | 
covers, the full page opening flat. Either will hold | 
the entire 52 issues of any volume. AMERICAN Ma- 
CHINIST Pus’e Co., 96 Fulton st., New York. 


The series of artic les by J. G. A. Meyer, on **Prac- 
tical Drawing,” now running in the AMERICAN Ma- 
| CHINIST, should be closely followed by every stu- 
| dent. ‘They commenced with October 23, 1886 
|issue, and up to and including April 7, 1888 | 
| issue 47 articles have been so far published. Copies | 
| containing these articles, sent by mail to any part | 
of this country or ¢ ‘anada, at 5 cents each. AmeEr- 
ICAN MACHINIST PUBLISHING Co., 96 Fulton street. 
New York 

‘*Modern Locomotive Construction,” by J. G. A. 
Meyer. The above series of articles, now running 
in the AMERICAN MACHINIST, are attracting the at- 
tention of railway mechanics all over the world. 
| Commencing with the June 27, 1885 issue, 61 articles 
| have thus far appeared up to and ine luding the 
March 31, 1888 issue. Copies containing these 
articles sent by mail to any part of the U.S. or 
|Canada at 5 cents each. AMERICAN MACHINIST 
PUBLISHING Co., 96 Fulton st., New York. 
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T. Moore will build a saw mill at Creswell, ¢ 

W.N. Maddax will build a saw mill at Perth, 
Miss. 

The Georgia Lumber Company will build a mill at 
Atlanta, Ga. 

Bowie, George & Terhune will build a machine 
shop at Rome, Ga. 


The Columbus, Ga., 
enlarge its works. 


Water-Works Company will 


Teeple & Brooks will build a large saw mill at 
Tuscaloosa, Ala. 

The Atlanta (Ga.) School of Technology will build 
a machine shop. 

The Mayor of Paris, Ky., will receive propositions 
for water works. 

E. E. Tibbetts will 
W. Va. 

William Donavin & Co. 
mill at Norfolk, Va. 

The Annapolis (Md.) 
has been organized. 


build a spoke factory at 


will rebuild their saw 


Electric Light Company | 
An excelsior factory will be built at Atlanta, Ga., 
by Charles Cohen. 


Claywell Bros. expect to build a furniture factory 
at Morganton, N, C. 

J. L. Girton is interested in building a flour mill 
at Winchester, Tenn. 


| horse-power engine for the same company. 


| economical way of obtaining a large amount 


| in the service 





J. & D. Noble, Anniston, Ala., contemplate in- 
creasing the capacity of their boiler works. 


The Pennsylvania Railroad Company is discharg- 


| ing men from its shops at Fort Wayne, Ind. 


The Stonewall Manufacturing Company expect 


| to build a cotton factory at Enterprise, Miss. 


Smith & Settle are building an addition to their 
machine shop and foundry at Russellville, Ark. 

The Manchester (Tenn.) Manufacturing Company 
has been organized to make spokes and handles. 

George G. Deposier is interested in building a 
sash, door and blind factory at Jacksonville, Ala. 

The Mann Boudoir Car Company has leased five 
acres of land at Ludlow, Ky., upon which to erect 
machine shops. 

The Avondale (Ala.) [ron Works have let con- 


itracts for additional buildings to increase the ca- 


pacity of their works. 

The Keystone Iron Works have purchased a tract 
of land at Riverview, Kansas, and propose to erect 
a plant to employ 600 men. 

E. & F. N. Spon, publishers and importers of 
scientific books, will remove from 35 Murray street 


to 12 Cortlandt street, New York, on or about 
April 2. 
L. Starrett, Athol, Mass., has issued a new cata- 


logue and price-list of machinists’ small tools. It 
contains illustrations and descriptions of several 
| new tools, also a revised price-list. 


New water-works or reconstruction of old works 
are contemplated at Huntington, Pa.; Hugoton, 
Kan.; New London, Wis.; Avon, N. Y.; Morrison- 
ville, Il.; Beatrice, Neb.; Allegheny, Pa.; Urichville, 
Ohio; Ballston, N. Y. 

The Craig Sight Feed Lubricator Company, Law- 
rence, Mass., have a largely increasing business in 
their lubricators. They have increased their busi- 
ness fully threefold within a short time, and find 
further increase necessary. 

William Coutie & Son, Troy, N. Y., are busy in 
their shops, largely on compound engines. Amongst 
other work in hand is a 400 horse-power engine for 
the Glens Falls Paper Mill Company; also a 60 
They 
are now erecting a 250 horse-power compound en- 
gine for the Pompton, N. J., powder mills. 

The Cleveland Twist Drill Company, Cleveland, 
Ohio, recently sent the following notice to their pat- 
rons: ‘‘The unexpected has happened. Our boiler 
has given out just as we need it the most. This 
delay in our busiest season is quite serious, and we 


| beg the indulgence of our patrons for a few days, 


when we shall be able to fill all orders promptly, 
we hope.” 


Owing to the rapidly increasing demand for the Re- 
liance safety water columns, the Reliance Gauge 
Company, of Cleveland, O., who had already greatly 
increased their facilities, have found it necessary to 
enlarge their works. They have leased a four- 


| story building at 836 Sheriff street, for a term of 


years, and put in steam power 
ble new machinery. 


as well as considera- 


Among recent orders for Porter-Hamilton engines 
at the works of William Tod & Co., Youngstown, 
O., are six from the Carnegie steel mills, aggregating 
820 horse-power ; two from the Hartford Pulp Com- 
pany of 300 horse-power; two from the Marion 
Pulp Company, of 900 horse-power; a 450 horse- 
power from the Straight Fiber Iron Company, 
Chicago, and a 75 horse-power from Parker & John- 
i canada. Ind. They are also building a 
new pattern hydraulic accumulator for the Cres 
cent Steel Works, and making the rod nets for the 
new rod mill of the Johet Steel Company. 


ston, 


H. F. Hubbard, Sterling, Ill., writes us: The cit- 
izens of Sterling intend to build a new dam one 
mile above the old one, across Rock River. This 


dam will give between 6 and 7 feet fall, and will 
have a reservoir of about 8 miles. This will give 
almost unlimited power, equal to any in the country, 
the river at this point being over 1,000 feet wide, 
with stone banks and bed. It is the intention of 
the citizens to give this water-power free, to good, 


| substantial manufacturers ; also grounds to build 


factories The different railroads will 
tracks to accommodate manufacturers. 


lay side 


The Silvey Electric Company, of Lima, Ohio, are 
making, besides dynamos, stationary motors of 
various sizes, arc lamps, and fittings for complete 
electric light installations. One form of the are 
lamp is made for an incandescent circuit, and 
guaranteed to work successfully on any incandes- 
cent circuit. Itis of two thousand nominal candle- 
power, and takes the same amount of power as ten 
incandescent lights, and is claimed to be the most 
of 
light. They have also perfected an are lamp for 
headlight focusing purposes, which is 
cially adapted for use in locomotive headlights. 


is 


or espe- 


Some months since, at the request of the Geo. 
Blake Manufacturing Company, the Mason Regula- 
tor Company, Boston, Mass., designed and bwlt six 
pump pressure regulators for useon the pumps of 
the Boston Heating Company, which maintain a 
pressure of nearly 400 pounds of superheated water 
pipes. The regulators, both under test 
at the factory and under service, were found to keep 
this pressure with scarcely any perceptible varia- 
tion; stopping and starting the pumps, without jar 
or jumping. The Mason Company have also de- 
signed a safety attachment, which immediately 
pump when the pressure suddenly falls 
below any required point, as is sometimes the case 
on water-works and pressure pumps, when mains 
break or hydrants are suddenly opened 


F 


stops a 
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Machinists’ Supplies and Iron. 


New York, March 22, 1888. 
Tron — American Pig — We quote Standard 


Lehigh brands $21 to $21.50 for No.1 X Foundry, 
with outside brands at $20 to $20.50, No. 2 Foundry 
$19 to $19.50 for Standard Lehigh brands. 


WANTED* 


** Situation and Help’? Advertisements only insertea 
under this head. Rate, 30 cents a line for each inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Wednesday morning 
Jor the ensuing week’s issue. 
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Wanted —Men to sell planes, see page eleven. 

-attern maker of experience wants situation ; ac- 
customed to general machine work. 8. R., Am. MAcH. 

Wanted—A die maker to make cutting dies for 
steel and keep Dg: sses in order. Cary & Moen, 234 
West 29th st., N. Y. City. 

A igh draftsman with good experience 
able to take charge of the drawing office, wants 
a position. S. H., AM MACHINIST. 

Wanted—A draftsman experienced on locomotive 
and car work. Address, giving age, experience, 
references, etc., B., care AM. MACHINIST. 

Wante d—Situation by first-class pattern maker 
who desires change of location. He nry Dic k, care 
Adams & Richards Mach. Co., New Brunswick, N. J. 


Practical boiler maker w ants position as foreman, 
or take charge of boiler work in roundhouse, or 
large steam plant. Address Os., 222 8S. 17th street, 
Harrisburg, P: 

Wanted—Situation by foreman brass moulder who 
thoroughly understands trade and mixing of all 
kinds of brass and refining of scrap brass. Address 
Brass Moulder, AM. MACHINIST. 

Wanted—By experienced foundry foreman, situa- 
tion; acquainted with general heavy work: good 
knowledge of cupolas; experience in brass ; testimo- 
nials. Address Foundry Foreman, Am. MACHINIST. 

Wanted—A mechanical engineer of practical ex 
perience,thoroughly familiar with steam appliances, 
to travel; must bea good salesman and accustomed 
to estimating. Address, stating age salary expect- 
ed and references, W., AM. MACHINIST. 

Wanted—A progressive machine shop foreman; 
must be a man well up in modern machine shop 
wractice, and able to handle 50 to 100 men to the 
best advantage. Address, stating salary expected, 
and experience. Box 8&8, AM. MACHINIST. 

Wanted—A competent man to work in tool room 
on general machine shop tools ; liberal compensa- 
tion and steady employment to one who is capa- 
ble of making new tools and keepimg them in 
repair, Address Box %0, AM. MACHINIST. 

Wanted—A foreman for machine shop; one who 
has had experience in building portable and sta- 


tionary engines and general repair work; and 
who can handle men to best advantage. Addre ss 
aig te expec tations asregards to salary, P.O. Box 


', Schenectady, N. 

Wanted—A pr sition as superintendent or foreman 
by a young man who is a first-class machinist and 
tool maker, also a good draftsman, and has had 
large experience in general machine shop practice 


a systematic and economical manager of men; be st 
of reference S., AM. MACHINIST. 
Wanted—A large and growing concern in the 


West, engaged in the manufacture of transmitting 
machinery, is in need of a superintendent for their 
entire works. They solicit correspondence with 
none other than No. 1 mechanics competent to take 
charge of men and crowd out work of a first-« lass 
character at minimum cost. The party who can fill 
the situation can be assured of a first-class position 
ata good salary. Address Box 89, AM. MACHINIST. 


+ MISCELLANEOUS WANTS. 4 


Advertisements will be inserted under this head a 
35 cents per line, each insertion. 


Crescent solid lubricant, clean, durable, 
prevents hot boxes. Crescent Mfg. Co., Cleveland. 
The Crescent automatic grease cup is adapted to 
every service. Crescent Mfg. Co., Cleveland, Ohio. 
Wanted—Parties having machinery specialties to 
build, to correspond with. Box 75, Am. MACHINIST. 
Hard rubber blowing and pressing dies and ma- 
chinery a specialty. KE. O. Chase, Newark, N. J 

Wanted—2nd-hand shafting lathe 24” to 30” swing, 
to turn 16’ to 20’. Send full particulars and lowest 
price to Box 241, West Newton, Mass. 

Wanted—2d-hand No. 2 nickel-plated Crosby or 
Tabor indicator. Address, stating price and con- 
dition. J. W. Stokes, Pana, Il 

Wanted—To correspond with parties having spe 
cialties to manufacture in the foundry or machine 
line. “* Manufacturing,’’ Am. MACHINIST. 

For Sale—At a bargain, a foundry and machine 
shop, in a thriving Nebraska town. Address M. D. 
Polk, Plattsmouth, Neb. 

30 cents buys a practical pipe wrench for any 
purpose; Ambler’s pipe attachment for monkey 
wrenches sent by mail upon soos of price. Agents 
wanted. A. A. Ambler, Springfield, O. 

A. C. Christensen, 26 Church st., N. Y., mech. and 
hydraulic engineer. Prepares designs of water 
works pumping stations, drawings of steam pumps, 
pumping engines, gen. mach’ry and pat. drawings. 

Wanted—Practical men to sell McJilton & Co.’s 
Eureka Vegetable Boiler Scale Eradicator; war- 
ranted free from all chemicals or acids ; 1s effective 
in removing oily or greasy sediment in all boilers. 














cheap ; 





Call or send for circular. J. H. Groves 26 Church 
t., N. Y., near Cortlandt. 
aii ESTABLISHED 1853. 


HOWSON & HOWSON 


Counsellors at Law Solicitors of Patents 
Philadelphia Offices : 119 South Fourth Street 
New York : Potter Building, 38 Park Row 
Washington, D.C, : 915 F. Street 





AMERICAN 


DLEY’'S UPRIGHT 


CUSHIONED 


HELVE 
HAMMER 


Combines all the 
best elements es- 
P sential in a first- 
class Hammer. 
P Has more good 
points, does 
more and 
better work 
















ther Hammer inthe World. 
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Bradley’s HEATING FORGES 
pradiey § HEATING Se maT MS sen ; 
Established With a manufac- 
turing experience 
of over half 
acentury, we 
recommend 
these machines 
to be the best, 
simplest, most 
durable and 


: combining all 

Pat. Aug. 30, 188 . 

= ahh : 30, = the essential 
-~oal or coke. 

Indispensable in all & e/ements. 

shops to keep Bradley’s Cushioned Hammers and 

men fully empioyed and reduces cost of production. 


tn A & co... ee, N.Y. 





andL ABOR saved by using 
thissolid, strong, durable, 
firm-hold, quick-working 
Lever (Not Serew) Vise. Has improv- 
ed Taper-Pipe and other attachments. 
Sold by thetrade. Send forcircular, 
TOWER & LYON, 
95 Chambers Street, New York. 
Successors to MELVIN STEPHENS. 


Iron eae for Dies, 
A specialty, at 


Iron Foundry 
, of 











From 
Manufacturers’ 
own patterns 





‘Ss 
333 EAST 56th ST., N. Y. CITY. 
Castings with nice surface and fine detail, for 


manufacturers of Silver Ware, Cane and Umbrella 
Handles, &c., &c. For information address as above. 


SHRIVER & CO., 





THE HUSSEY RE-HEATER 





Super-Heats Live Steam, 
Heats Air or Water 


WITHOUT COST. 


The Hussey Re-Heater and Steam Plant, 


A 8. Haron, President. 15 Cortlandt St, N, Y. 


8S. D. BREweEr, Gen’l Manager. 
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APRIL 7, | 8&8 


THE DEANE STEAM PUMP (0, 


HOLYOKE, MASS., 


New York, Boston, Chicago, Philade] phia, 
St. Louis, 


Manufacturers of 
STEAM and POWER 


PUMPS 


FOR ALL PURPOSES. 
SEND FOR CATALOGUE, 





MACHINE TOOLS ON HAND 


10in., 16in. and 22in. Planers, 
Pattern.) 


hand. 


THE HENDEY 


FOR IMMEDIATE DELIVERY. 


15in., 24in. and 25in. Pillar Shapers. 


15in. and 20in. Traverse Shapers, 


18in. x 6, 8, 10 or 12ft. Engine Lathes, (New 
10, 12 and 15in. Speed Lathes. 
Also our Forming Lathe for special brass work. 


Larger size Planers at short notice, 
A few 2d hand tools also oy 


MACHINE Co., 
TORRINGTON, CONN, 








All regular sizes from .013''to 1144" diameter in 12’ 


DRILLRODS, 


PITTSBURGH, PA. 


The finest stock known for 
small taps, reamers, punches, 
jewelers’ tools, watch and 
clock parts, &. These rods 
work freely, harden without 
cracking at low heat, and are 
exact in size to micromet ric 
Bh exact, in, size 

Other sizes to order. 





’ and 36” lengths. 


MILLER, METCALF & PARKIN, CRESCENT STEEL WORKS, 
CHICAGO, ILL. 
= 


NEW YORK, WN. y. 





Sebastian, May & 


Drill Presses, 
Saws. 
on trial. 





Shapers, Band, Circular a Scroll 
Machinists’ Tools and Supplies. 
Catalogue mailed on application. 


167 West Second Street, 


OUR! NEW (8 in. POWER ENCINE LATHE IS NOW READY 


Co.’s Improved Screw Cutting 


Lathes 


CINCINNATI, O. 








RICE’S PATENT 
Feed-Watert Heater and Purifier, 


Combined with PUMP, 
After 10 years’ 
existence is still 
unequalled for 
durability, — efti- 
ciency and econ- 
omy. Manutac 
turers should 
carefully inquire 
whether their 
motive power is 
generated with 
all possible econ- 
omy. Investi- 
gation costs but 
little time and 
will be very re 
munerative. 


SEND FOR DESCRIPTIVE PAMPHLET. 
Frank M. Clarkson, Detroit, Mich. 


Fitchburg Machine Works. 


Manufacturers of 


METAL-WORKING MACHINES, 











OFFICE 


AND WORKS, 
21 MAIN STREET, 


Fitchburg, Mass. 


13 to 


Send for Catalogue (E.) 


ORE OIL. BURNING STEAM ENGINE 














4 ** Star” Screw Cut- 
rm Foot Lathe ting Auto 

ia} ——, Swings matic Cross 
9x25 in. Feed, ete. 








15h LA 


Scroll Saws, 
Circular 
Saws, Lathes 


—s > it 





A 
THE 


ree 
of all our 





YS Mortisers Machinery 


Water St., Seneca Falls, N.Y. 











Seneca Falls Mfg. Co, 











WATER WORKS PUMPING 


GEO. 


CREE REOOR, ce TEER ER oee), 


95 & 97 LIBERTY ST., 
NEW YORK. 


ENGINES A SPECIALTY 


F. BLAKE MANF’G. CO. 


hy UVILDERS re VERY VARIETY 
OF OF 


aueae, = a 
Pm 
at ne mel 


7 











taeureen We ataren 


111 FEDERAL 8T., 
BOSTON. 











Water, Steam, Fire. Entirely 
and reliably AUTOMATIC. 
No engineer required. 
Consumes about one-third 
as much oil as other oil- 
burning engines. Weight of 
2H. I. engine, 100 pounds. 


Northrop M'f’g Co., 
117-121 N. Front Street, 
CAMDEN, N. J. 
General Agents : 

Penna : 











KIRK Brown, 
18S. Broad St., Phila. 
Chicago: 

COPELAND 8. E. Co., 

vv S. Clark St 

Sy ge 

. M. Buck & Co, 


BALDWINSVILLE 
CENTRIFUGAL PUMP WORKS. 


IRVIN VAN WIE, Prop., 
SYRACUSE, - N.Y. 





FOR SAW MILiS, 
FOUNDRIES AND 


TANITE 


EMERY WHEELS 2m |MACHINE SHOPS. 


CRINDING MACHINES For Circulars address 
THE TANITE COMPANY, STROUDSBURG, MONROE CO., PA. 


Or B. A. ROGERS, 19 John St, N.Y. 
FOR ee. oe” Gore van Gees oe 


late to set up for a special contract, we offer the 
above very cheap F. O. B. our works. 
Dimensions as follows: Height over all, 32 feet. 
Drum, 84’’x8’. Stock, 60''x19', 8". Tap spout, 5’ from 
ground line, bottom of charging door to top of 
drum, 6’, 5''; lines up 46” inside, to run 8 tons per 


hour. Todd Pulley & Shafting Works, 
East St, Louis, Ill. 








THE CELEBRATED 


HEALD & SiSCO CENTRIFUGAL PUMPS 


Vertical and Horizontal, 


Writing Mention this Paper, 


22 CORTLANDT ST., NEW YORK. 


COO SE ds Go., 


In 








ct mau = 


— 








VERTICAL, 


Horizontal & Suction Pumps. | 





Capacity 100 to 40,000 gals. per minute. 
Sand Pumping Outfits a Specialty. 





IMPROVED UPRICHT DRILL. 


BHTTS MACHINE COMPANY ., 
BUILDER: DEL 
UILDERS OF 


Metal - Working Machine Tools. 
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NICHOLSON FILE COMPANY, Sole Mfrs. of 





FILES and RASPS Having the Increment Cut, also, FILERS’ TOOLS and SPECIALTIES. 


The above illustration represents a device in which files may be held for service in surface filing, and while in this con- 
dition READILY SPRUNG, in order to give, at the will of the operator, more or less convexity to the working face of the file. 
It does away with unusual care to obtain a true convexity or “belly” to file sides, and in fact renders great service by 
enabling the operator to utilize the file to its full capacity. 

SURFACE FILE HOLDER No, 4, Adapted to Hold Files 12, 13, 14 In. Long. 
“ ‘77 “ “ 4 “ ia ee 
vw, 


14, 15,16 “ 
MANUFACTORY and OFFICE, - - PROVIDENCE, R. I., U. S. A. 


THE “VOLUNTEER” 
UP-DROP, SIGHT FEED, LUBRICATOR, 


(GATES PATENT.) 
For Stationary Enginesand Pumps 











| g, ofall kinds. Lubricators for Sin- 
| 6 gle or Double Connection. 
| 3 PRICE LIST. 
mn RE apie 2. 3 
Price.........| $10.00 $12.00 $15.00 
W Capacity ......| $pt. | + pt. | 3 pt. 


NATHAN MANUFACTURING CO.. 
92 & 94 LIBERTY STREET, NEW YORK, 











Send for Catalogue. SOLE MANUFACTURERS, 








24 and 26 West Street, Cleveland, 0. 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng, 


THE VOLKER & FELTHOUSEN MFG CO. 





For Sale 


~ - at 
F tem td BUFFALO DUPLEX STEA Prices 
E aCe P GHURCHABIRD SAU BAMELHANIL STS, ! j by 








A. Aller, New York; 8. C. Nightingale & Childs, Boston; Henry I 
Snell, Philadelphia; Thos. J. Bell & Co., Cincinnati; Shaw, Ken 
dall & Co., Toledo; The George Worthington Co., C leveland; 
Goulds & Austin, Chicago; Kennedy & Pierce Machinery Co., 
Denver, Col; Sheriff & Ashworth, Pittsburgh, Pa.; Jos. Baur 

Manistee, Mich.; Jas. Jenks & Co., Detroit, Wickes Bros., Fast 
Saginaw: Adolph Leitelt, Grand Rapids; E. F. Osborne & Co., St. 
Paul, Minn.; Rundle, Spence & Co., Milwaukee: Joshua Hendy 
Machine Works, San Francisco; Flynn & Emrich, Baltimore; 
Forbes, Liddell & Co., Montgomery, Ala ; Bailey & Lebby, Charles 
ton, S.C.: Pond Engineering Co., St. Louis and Kansas City; 
O. B. Goodwin, Norfolk, Va.; Columbus Supply Co., Columbus, O 

C.S. Leeds & Co., Minneapolis; H. D. Culeman. New Orleans. 

















aiant.” 1 NJ HC TOR. 
5 For Feeding a:] Steam Boilers. 
a> RUE’S EJECTOR, 


—S-( Superior to all others for Raising and Forcing Water and othe: 
Jiquids. 








RULE NeR’G. CO., PHILA., 


CATALOGUES FREE. 


PA. 
















Section of Co ver-Wire-Sewed Light Double Belting.specially adapted to use on cone 
pulleys and other bard places. Manufactured by the PACE BELTING CO., Concord, 
a N. H. Also manufacturers of Staple and Special Grades of Leather Belting, the 
Gere yit> «PATNA BRAND” Lacing, aud the ‘HERCULES’? Lacing. Send for Catalogue No. ¢. 





TRADE MARK 
£99)'Z! 3NNf olV¥d 





ROOTS’ NEW ACME HAND -BLOWER. | 


For Blacksmiths, etc. 
Compact an 


MACHINE TOOLS. 


Special or General, any size, for the manufacture of 
Ordnance, Locomotive, Marine and Stationary Engines, 


Slow Speed, Positive Blast. Is Durable 
Cheap, also Portable Forges, Tuyere Irons 
and Foundry Blowers. 





> Ships’ Boilers, &c., supplied to many leading Firms in the 
& United States of America. 
a i Asquith’s Patent Radial Drills 
= 2 Unequaled by any in the World. Send specification of re 
4 KA quirements. Large Stock of Tools ready for delivery. 
EE W. ASQUITH, HALIFAX, England. 
S % 
s 
~-—_- 


CONNERSVILLE, IND. 


5. 8, TOWNSEND, Gen, Agt., 
Please Mention This Paper. 


HO, MAN “1G UYOP gg ‘sseWy ‘Uo}sog “yg AaMEH OF B BE 
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GRINDING 
MACHINE, 


P.H & F.M. ROOTS, Mfrs. 


COOKE & CO,, Selling Agts., 


WHICH TO 





| 
FOR 
’ MOUNT 
BEAUDRY ’ | LIGHT WORK, 
DUPLEX | 7OOL enmxD ANY OF OUR 
OL GN - 
SMALLER 
ING, ETC. j 
ower Press | GRINDING MA- 
TAKES EMERY CHINEs IN 
COMBINING | OR CORUNDUM 


ABSENCE OF 


PRESS, SHEARS WHEEL TO 12 BENCH ORDI- 
AND PUNCH. IN. IN| DIAM- NARILY USED, 
ETER. 


BEAUDRY & CO. 


(Formerly of Beau 
dry’s Upright Power 
Haimmer,) 

Scle Manufacturers. 
Also manufacturers of 
HARD COAL HEAT- 
ING FORGES, 


Room 4, MASON B’DG, 
70 KILBY ST., 
Boston, Mass. 


34” ARBOR, 


‘ANVdINOD JNOLS NOINN 








Amateur’s Size. 

Taking anything from 3g 
to 1 inch inclusive. 

get ey te ee $5.00 


. Patented Dec, 25, 1877. 


c. W. 


LECOUNT’S 
NEWV EXPANDING 








MANDREL. 


Machinist’s Size. 


PRICE 

coe % tol in.$10 
ahinentahiaed *14". 14 
Veteh eaebeceds<s. i Dt ie 
4 (with screws) et 2 


iF YOU WILL TRY THIS TOOL YOU WILL NOT REGRET THE EXPENSE. 
LECOUNT, SOUTH NORWALK, CONN. 





PARK MFG. Co. 


yo 
Beach | 
Street, | 
Boston, | 


Mass, | 
Injector, | 


EJECTORS anp JET APPARATUS. 


PEEO TO BONER 





The Park 






MANUFACTURED BY 


Prof Thurston s New Works 


THE M. T. DAVIDSON IMPROVED STEAM PUMP 
Davison Steam Pump Company. 


MANUAL OF STEAM BOILERS, THEIR 


DESICN, CONSTRUCTION, ANO OPERA- 
TION. For Technical Schools and Engineers. 


By Prof. R. H. Thurston. With 182 fine Dlustra 
tions intext. Svo, cloth $6.00 


STEAM BOILER EXPLOSIONS IN THEORY 


AND IN PRACTICE. By R. H. Thurston, M.A 

Doe. Eng., Director of Sibley College, Cornell 
University. With many illustrations. 12mo. 
cloth $1.50 


“Tt is a work that might well be in the hands 
of every one having to do with steam boilers, either 
in design or use.” — Engineering News. 


JOHN WILEY & SONS, Astor Place, W. Y. 


Publishers of Scientific and Industrial Works. 
*,* Mailed and prepaid on the receipt of the price. 














~ WARRANTED 
THE 





BEST PUMP 


MADE FOR ALL 
SITUATIONS. 








PRINCIPAL OFFICE, No. 77 LIBERTY STREET, N. Y 
NEW ENGLAND OFFICE, 51 OLIVER STREET, BOSTON, MASS, 





Hall 


HALL 
STEAM 
PUMP CO., 





The pump is a little wender 





ready will advise you. A. I 


Steam 


The pumps ordered from you last summer arrived in due time 
One has been set up and in constant use, upto the present time I 
unhesitatingly recommend your pumpasa perfect working aute 
matic pump, lacking in nothing to callit perfection 

Wm. D. MARVEL, Almeria, Spain. 


The amount of water she keeps 
out of the quarry is simply wondertul fora pump of tersize. | ex 
pect to go deeper and shall require coupk ver, 4 

3. DONNEVILLE, Seigtried’s Bridge, Pa 


WHAT USERS THINK OF THE 


Duplex 


91 LIBERTY 
STREET, 
NEW YORK. 


Pump. 





size large ra when 











W 


*\THE MULLER MACHINE TOOL COMPANY, 


/ New ana Improweda 


ENGINE LATHES, 


FOR IMMEDIATE DELIVERY. 


8th and EVANS STS., CINCINNATI, O. 





BAILEY’S PATENT 


sritain. 


sales 


all requirements. 
mechanics, 


GEO. 





? 


CAP FUSIBLE PLUG. 


A Cheap Means for Preventing Accidents to Steam Boilers through Low Water. 
Highly recommended by the chief Boiler Insurance Companies of Great 

Over 150,000 sold in Europe since first introduced, with increasing 
Highly recommended also by the U. 8. Board of Supervising Inspect 
ors of Vessels at Washington, D. «.; 
other eminent expert engineers, as superior to any now in use, and filling 
Highly recommended 


VAN WAGENEN, 
253 West Street, New York City, 
SOLE AMERICAN LICENSEE AND MANUFACTURER. 


by Prof. R. H. Thurston, and many 


also by a number of master 





ter Illustrated Pamphlets on Application, 49 





BUSINESS OPPORTUNITY. 


Having invented a system of electric lighting and 
the transmission of power by electricity that em- 
braces many new features, I now wish to associate 
myself with some enterprising party with facilities 
to put the system on the market. The apparatus 
has been thoroughly tested and gives an efficiency 
of 92 per cent 1 have 800 lights in operation work- 
ing by this system which gives perfect satisfaction. 
Send for particulars. Address W. K. F., care 
AMERICAN Macuinist. New York. 


MONTGOMERY & CO., 


105 FULTON ST., NEW YORK, 


TOOLS, SUPPLIES ano MACHINERY 


FOR ALL BRANCHES OF THE MECHANICAL TRADES. 


Illustrated Catalogue 
Fourteen Cents 


) pages) mailed on receipt of 





HENRY CAREY BAIRD & CO., 


Industrial Pablishers, Booksellers and Importers. 
810 Walnut St., Philadelphia, 


¢@ Our New and Revised Catalogue of Practical and Scien 
tifle Books, 80 pages, 8vo., and our other Catalogues and 
Circulars, the whole covering every branch of Science applied 
to the Arts, sent free and free of postage to any one in any 
part of the world who will furnish his address. 





NEW SELF-SETTING PLANE. 


Sample sent as per Circular, 
MADE BY— 


The Gage Tool Co., ZO 
a Me 
J 


Vineland, 


N. 3 





Fifth order from Widdicomb Furniture Co., Grand Rapids, 
Mich: “ Please ship us 6 more of your No. 2 Self-Setting 
Smoothing Planes commenced buying these 
Planes from you, about a year since, we found them almost 


As soon as we 





indispensable, and our men like them very much,” 





( 





ORTLNGTOY —s20— 


Pumping Engine 
ome DOR «ae 


WATER WORKS 


OVER DUTY 
— CUARANTEED— 


SEND 





100,000,000 


FOR RECENTLY ISSUED 


PAMPHLET 


HENRY R. WORTHINGTON 


NEW YORK CITY. 















AMERICAN MACHINIST 











A PHOTOCRAPH OF A 


6H. P. HARRISON SAFETY BOILER 


WILL BE MAILED TO ANY ONE INTERESTED IN 
safe and Economical Steam Plants of Small Capacity. 


Address, Germantown Junction, Philadelphia, Penna. 
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M@TEA 


PUBLISHED FOR FREE DISTRIBUTION, BY 


THE BABCOCK & WILCOX COMPANY, 


Manufacturers of 


WATER-TUBE BOILERS, 


107 Hope St., GLASGOW. 


A VALUABLE BOOK for EVERY 
STEAM USER AND ENGINEER. 


30 Cortlandt St., NEW YORK. 





This System of Feed Water Heater is the Best 


AND THE 


LOWE 


is the simplest 


HEATER 
on the system. 


Has Straight Tubes 


Withreliable provision 
for expansion, and will 


HEAT AND PURIFY 
THE WATER. 
EQUAL TO ANY 


With same Feet of Heat- 
ing Surface and 


Wear the Longest. 


Send for description and 
Histories of Boilers and 
Feed Water Heaters, to 


BridgeportBoiler Works, 
Bridgeport, Conn. 
Agents, THE POND ENGINEERING COMPANY, 
St. Louls and Kansas City, Mo, 








Brandon's Piston Ring Packing. 


GY 
Ys Perfectly balanced against un- 
due pressure in all directions. 
Preservesbothcylinder and ri 
Allows no waste by either fr c 
tion or leakage. Call and see 


working model, poe php — 
to demonstrate ac vanta 
claimed. For packing or s med 
rights, address 


JAMES BRANDON, 
390 Eleventh Ave., New York. 


RINhhHhwunw)}.. 


WESTCOTT CH 


MANUFACTURERS OF 


LATHE and DRIL 


| GEARED CHUCKS. | 


Prev Reversinie.! 
Peingh 


nch Fy: Ld 

1 “ 1 “ 

CHUC KS. & ae 
1534 “ | eg 


SEND FOR CATALOGUE. 3) « 


CK CO., ONEIDA, WN. J 


Capacity.' Z 
5inch. & 





PATENT UNIVERSAL SCREW-CUTTING CENTER 


g. wvKe & co., TWIST DRILL GAUGE, 


fine Machinists’ Tools. —E. Boston, Mass—Send for Circular 


GYDROSTATIC MACINER, 


PRESSES, 
PUMPS, 
PUNCHES 


ACCUMULATORS, 


JACKS, 
VALVES, 
FITTINGS, 


VAULT ELEVATORS, &.,,&¢, 


WATSON & STILLMAN, 204-210 East 43d St., N. Y. 























BOILER EXPLOSIONS and 
damage from too little and too much 
water can be a while sooumns 
economical results, by using the 
LIANCE SAFETY WITH COLUMNS 
Warranted and sold by Boiler Makers 
and Dealers lage nen! 
G2 Send for Illustrated Price List 
RELIANCE GAUGE CO., - 
27 EUCLID AVENUE, 
CLEVELAND, oHi¢ 


ECONOMICAL STEAM BOILERS 


A SPECIALTY, 











SEND FOR 
PRICES. 


St, Louis, 
Mo. 


Pond Engineering Co, 










im [he Bat 


STEAM 
GENERATOR 


a steam rapidly and economi- 
ey. Constant circulation of water. 
ly 





Cleaned. Toenese produces per- 
foe t combustion. eva) yg fae 
Material and > Fae a 
number 


WM. T. BATE & SON, 


Sole Manufacturers, 
Conshohocken <— Penn. 





atone 















S’TEAM 


SIND FOTW 


THE WAINWRIGHT 
a.) Brass Tube Radiator 


OR HO'’T 
MANUFACTURED BY 


THE WAINWRIGHT MANTP’G COMPANY, 


65 and 67 Oliver St., 
DE 


Y DESCRIPTine 
ny een OF BOILERS IN HE 


IMMEDIATE ‘DELIVERY. 





—FOR—.- 
WVA’‘TER. 


Boston, Mass. 
SCRIPTIVI: CIRCULAR. 





BEST CHARCOAL 


Lap-welded Rf 


SYRACUSE TUBE CO., SYRACUSE, N. Y. 


IRON STANDARD 


LER TUBES 





WANTED-O00 More Tool Agents 


In machine shops south and west 
of Penn, Outfit free. Samples 10c. 


E.H. Ranoat & Co..154 Lake St..CHicago, Iu. 


‘Tt Years with the Indicator,”— 


2 vols., $3.00. By Tuos. Pray, Jr., C. & C. E. 

and C.&M.E. Six thousand sold. J. Wiley’s 
Sons, 15 Astor Place, N. Y., or Thos. Pray, Jr., P.O 
Box : 2728, Boston, Mass. 













LATHE 
Center Grinder 


For trueing hardened 
centers in place, 





A cheap and effective tool, 
needed in every well-reg 
ulated machine shop, 


Write for prices to 


RUMP BROS. 
MACH. CO. 


WILMINGTON, DEL. 











Sterling Emery Wheel Co., 


——L. BEST, Manager,—— 
MANUFACTURERS, 
22 Warren Street, New York. 


Our Wheels for Machine Shop 
Work and Tool Grinding 
superior to all others. 

Foundry 


PUDOR SPAR: rcux. 


SEND FOR LIST OF USERS. 











UNIVERSAL! 
INDEPENDENT! 
ECCENTRIC’ 
UNEQUALED 
IN STRENGTH, 
ACCURACY 
SIMPLICITY OF 
CONSTRUCTION 


72 PaGE CATALOGUE 
AND PRICE List 
MAILED ON APPLI 
CATION, 


MFR'D BY THE 
HOGGSON & 


EST.|849 


TINA 


“CUSHMAN” CHUCKS 


Are guaranteed to be right in all respects. Ask to 
see them at your dealer’s, or write direct to the 
factory. Respectfully, 


THE CUSHMAN CHUCK CO., 


HARTFORD. CONN. 


7 THOS. H.DALLETT & CO. 


1305 Buttonwood Street, 
PHILADELPHIA, PA. 


Portable Drills, 
Hand Drills, 
Boiler Shell Drills, 
mee ~ | Light Drill Presses, 
! Special Machinery. 
a ial P Ty 


SEND FOR CATALOGUE. 


sem -oo CATALOGUE OF STOOLS 


And Supplies ont free tu. any address on receipt of Ten 
Cents in stamps (for postage.) 


CHAS. A STRELINGER & C0., ve Detroit, Mich, 


xPEITTIS 
FG CO. 





acy 
























Worcester, Mass. 
vg Manufacturers of 


W.C. YOUNG & C 


Engine Lathes, Hand Lathes, 


FOOT POWER LATHES, SLIDE BESTS, Etc. 





STEEL BALLS 


FOR ANTI-FRICTION BEARINGS, 

OF BEST Gast STE 

HARDENED GROUND & BURNISHED. 
8-16” to 8’ Diameter, 

Samples and prices on application. 


SIMONDS ROLLINC-MACHINE CO. 


HORTON CHUCKS | 


UNIVERSAL CHUCES, both 8 and 
4 Jaw, from 4” to 42”. 


COMBINATION CHUCKS, both 8 
and 4 Jaw, from 6” to 42”. 


IMPROVED 4 JAW INDEPEND. 
ENT CHUCKS, from 4” to 80”. 


; = WHEEL CHUCKS, from 24” 
Oo 


CUTTING-OFF MACHINE 
CHUCKS, from 4” to 24”. 


FULL LINE of 2 Jaw Chucks. 
&@ Send for Illustrated Price List. 


THE E. HORTON & SON C0., 
WINDSOR LOCKS, CONN., U. 8. A. 
THE NATIONAL 


Feed-Water 


HEATER. 


A brass coil Heater de 
livering water to the boil 
er at 210° Fahrenheit 
ire 20,000 Horse Power 

~” sold. Prices low. Sat- 
_ isfaction universal, 


THE NATIONAL PIPE BENDING CO., 


82 River Street, NEW HAVEN, CONN. 

















Iron and Steel 7" 


DROP FORGING 


Of Every Description, at Reasonable Prices. 
THE R. A. BELDEN 00., DANBURY,0T. 











J. W. DENNIS, 
14 West Seneca St., Buffalo, N. Ys 








Universal Traverse Grinder ap- 
plicable to any lathe for grinding 
Reamers, Mandrels, Disks, Taper 
Spindles, or any hardened steel work. 


Cur EW WATER IRNACE 


UPOLA FURNAC 


B. W. KEIM’S New 
Water Jacketed Cupo 
la produces superior 
castings with a saving 
. Of a laborer 
and 10 per 
ct. of a sav- 



















PAT. PENDING 3 
IRON = 1] 


pelt 


is especially 
adapted for 
the use of 
stove, brass 
and iron 
founders, 
also for the 
7 teacment of phosphor-bronze, onee and bell 
metal. It is so constructed that by the addition of 
1'¢ per cent. of aluminum a steel casting can be 
roduced, It pequiens ttle, if any, repairs, and the 
ottom need not be dropped for months. Estimates 
furnished for portable reduction works for the 
smelting of gold, silver, lead or copper ore. Assay- 
ing and analyzin promptly attended to by the 
best of chemists. Youre opie reoegg ie solicited. 
Send iARTSFE illustrated cata 


FELD FURNACE CO. ETERS, 


The HART 





FITCHBURG, MASS. 





for 


BEST SYSTEM PUNCHING IRON AND STEEL 





NEW STANDARD 





Barrels. 


Exhaust Tumbling 


Henderson Bros. 


MANUFACTURERS, 





; Wy 
FOR BOILERS Ss 





BRIDGES, SHIPS, &c. 


SEND FOR CIRCULAR. 





For borin 
Hammers, Air 


gines, 
Large Wheels, etc. 


required, 





Evansville Spar Mining Go., Evansville, Ind. 


PORTABLE CYLINDER BORING MACHINE. 


IN THEIR PRESENT POSITIONS all makes 

and sizes of Steam Engine Cp Nndere, Pumps, Steam 4 
Gepvessers, 

Mining and Hoisting En- 

Heavy Housings, 


chines made any size 





Aprit 7, 18g 
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MORSE TWIST DRILL AND MACHINE COMPANY, New Bedford, mass. 


Morse Patent Straight-Lip Increase Twist Drills. 


Manufacturers of 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 





CURTIS & CURTIS, 
Successors to FORBES & CURTIS, 
66 JOHN ST., Bridgeport Ct., 0.5.4, 
MANUFACTURERS OF 
The Forbes Pat. Die Stock, 
Pipe vNHtadhine, ete. 
. bat ~ arg wit in bh. on Bop man 


with ease pipe up to - 
finch Gam 3 No vise is required. 
= Sendfor Illustrated Catalogue. 


MA ACHINER Y 
Por Reducing & Pointing Wire 


Especiatty Apvapteo to Pointing Wire 
Roos ano Wire ror Drawina. 

For Machines or information, address 

the manufacturer, 


S. W. COODYEAR, Waterbury, Ct. 
SOLDERIN 


Steel 
_ may be done without 


causing RUST 


by using our Non-Corrosive Soldering Fluid. 


Sample Bottle, prepaid, for 10 Cents. For sale 
by all dealers. 


STERLING ELLIOTT, NEWTON, MASS. 








Iron and 





We are making a specialty of 
14 Inch ENGINE LATHES; 
And are selling them at such very low 
prices that even the Poverty- 
Stricken can afford to buy them. 


Don't sleep another night until 


you write us for Phototypes and 


Prices. S. Ashton Hand Mfg. Co, 


Toughkenamon, Pa. 


UPRIGHT DRILLS 


A SPECIALTY. 
ALL SIZES 


——WITH-—— 


Patent (juick Return 


Latest Improvements. 


For Catalogues 
and Prices, 
address, 


Bickford Drill Co. 


Cor. Front & Pike Sts. 
CINCINNATI, O. 
















No. 1.—Powerful, inex- 
pensive, simple in construc- 
tion. Cuts and screws pipes 
¥Y, to 2-inch, Easily carried 
about. ial 


“ECLIPSE” Nos. 2 and 3. 
These are powerful and most 
efficient 
machines 
Sor cutting 
large 
PIE "ES, with which one man can 
easily cut off and thread 6-inch Pipe. 
No. 2 Cuts and Screws 2% to 
No.3 “ «2% to 
it will pay you to write us 2 
particulars. 
PANCOAST & MAULE, 
(Mention this paper.) Philadelphia. 
Mw We also build Power Machines. 


PRIG GH 


20-23-25-28- i 36 

URRIER & eSnlite 
Moon'cS KWORCESTER, MASS 
L. W. Pond Machine Go. 


, Manufacturers of and 
Dealers in 


ron Working om 


pimproved Iron 
ners a oe 
Pa ty. Feed, pat- 
ented Feb. 9, 1886. 
It Shifter, pat- 
ented Nov, 2, £886. 


140 Sales st. , 
Worcester, i& 
—_—. 


AL WALI 




























DEMAND 
OF OU 
DEALER 


s [o} =) 
' TOUS FOR PRICES.: 
VanDuzeNn’s PATENT 


SAV/NN1D)10)4 ao ON) ee 


STO) Wt oO el 
GREINNAS TS  Q== 


> COMPLETE STEAM PUMP ® * 
ONLY SEVEN DOLLARS == 


THIS\ PUMP 
JR 


WRITE 














Sheen INALEIGHTOND SYRACUSEN.Y 


a. tht bib be 





F.P.MICHEL ROCHESTER N.Y. 


SYRACUSE, 


MACHINIST'S SCALES, 


PATENT END GRADUATION. 

We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 

COFFIN & LEICHTON, 


pee 





| pte Lath and, Lathes, Foot ae re Tule 
achines. ents, AX 
& MOORE, — STREET New York. 
Pep TPRP PRL APTL TTT 


N. Y 


BORING AND TURNING MILLS foee- wi 


LATHES PLANERS DRILL PRESSES 


{ 





WRITE FOR 

Tll’s’d Circular 

NO. D. 

Patented Sept., 
25, 1888. 







SPRINGFIELD 
Glue & Emery 
Wheel Co. 


Mass. 


“H HOM AHL 
SNILVAH 


EMERY WHEEL TOOL CRINDER. 


SIUSASIg dJolBAA 





(TRADE MARK) 


-o= FACING: 








a'€ —— 
NEW HAVEN MANEG. C0. 


New Haven, Conn. 


IROM-WORKING MACHINERY, 


Planers, Shapers, Drills, Slotters, Etc. 


Joseph Dixon Crucible Co. 


JERSEY CITY, N. J. 













CARY & MOEN@) | 
1 ES Danse yee — 


OFS 


EVERY 


STEEL WIRE 


8)8) Nate Nay 









N'r Culvert, 


WORKING 


William Barker & Co. 


Manufacturers of 
2J,RON AND BRASS 


MACHINERY 


140 & 142 E. Sixth treet, 
Cincinnati, 


J. A. FAY & CO.32%% 


w ORIO, U.S.A 
BUILDERS OF IMPROVED 


WOOD-WORKING MACHINERY 


Embraces nearly 400 Machines for 


PLANING & MATCHING 
Surfacing, Moulding, Tenoning, Mor- 
tising, Boring, and dthegine, eto. 


Variety and Universal 


WOOD WORKERS. 


Band, Scroll and Circular Saws,Re. 
sawing "Machines, Spoke and Wirei 
Perse Shafting, Pulleys, eto. 
a of the highest standard of excel. 

ence, 


~ ‘WL DOANE, Pres’t. 





D. L. LYON, Seo'y 


7° 


[adushudaubhi 











skid (te | phen] RRL! ee ad 


tata. Gain bed Litintastes 


L. §. STARRETT, 


Manufacturer of 


FINE TOOLS 


ATHOL, MASS. 
SEND FOR FULL LIST. 



































| 
lntul ulti Luly li! halal 








fLANUFAC 1. RE X OF L. ORIGINAL 


TRADE MARE. 


Pn Catting’& threading Machine 


BEWARE OF IMITATIONS. 


None genuine without our Trade-Mark and Name. 


_ STEAM AND GAS FITTERS’ HAND TOOLS. 
| Pipe Cutting and Threading Machines 
for Pipe Mill Use, a Specialty. 
YONKERS, N. Y. 


Send for Circulars. 








Cutting from 3-8 in. 


qn MACHINERY (0, 


CLEVELAND, OH10. 
Manufacturers of 


“ACME ’”’ 
Single & Antomatic Boltcutters, 


— Also Separate Heads and Dies. 


Send for Catalogues and Discounts. 


j Agents, Manning, Maxwell & Moore, New York. 






PAT. DEC, 5, 1882. 
PAT. DEC, 4, 1883. 


to 6 in. diameter. PAT. AUG. 25, 1886 













Pattern Makers’ 


MACHINISTS’ 


U. BAIRD MACHINERY CoO. 


Pittsburgh, Pa. 





TOOLS AND SUPPLIES. 
Tools. Boiler Makers’ Tools. 


STURTEVANT BLOWERS AND EXHAUST FANS. 








PATENT 


CYLINDER SIGHT 
FEED CUPS, 
ee ee Regu- 


OILERS, 








Pop Safety 








J. E. LONERGAN & 





Valves for Stationary, Marine and =I tation Boilers, 





Manufactured by 


CO., Brass Founders & Finishers, 


211 RACE ST., PHILADELPHIA, PA. 









The Lightest, Strongest, 
Most Durable, E aerast 

. Working, and ip every ae 
TRE BEST 


Portable Forge Made, 


= Buffalo Forge Co., 


BUFFALO,N. ¥. 


DRILL GUIDE AnD STEADY REST. 


QUICK CENTERING. 
TRUE DRILLING. 


For guiding twist or fluted drills, 
for luthe work. Will keep the 








drill from shifting when blow 
holes are in castings, 
Send for Circular. 


ENERGY MFG. Co., 
1115 to 1123 So. 15th Street, PHILADELPHIA, PA. 


SHAPING MACHINES 


FOR HAND AND POWER, 
6", 8” and 10" Stroke, 


Adapted to All Classes of Work 
to their Capacity. 


Circulars Furnished. 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 














’P. BLAISDELL & CO. 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 





THE 


Association of Engineers 
or 
WAYS AND COMMUNICATION, 


oF 
ST.PETERSBURG, RUSSIA. 


Having speci! Government charter 
favoring negotiations on a large scale 
and doin ready a heavy business in 
Europe, invites American Manufact- 
urers, Inventors and Engineers of all branches to OF hey wend 
in the permanent exhibition at St. Petersburg with first class 
prospects of doing a profitable business. 


GENERAL AGENT FOR AMERICA, 
A. WARSCHAWSKY, 

14 Dey St., N. Y. 
HARLES MiURRAY=< 
e/ ENGRAVER on WOOD \@ 
SANNST %#% NEW YORK: 


& HUGO BILGRAM, 


440 N. 12th St., Phila. Pa. 
‘= 8 MA 


Maker of all kinds of 
e Special facilities for Accurate 





P. O. Box 3,348. 



















CHINERY. 


Bevel Gears cut theoret- 
ically Correct. 
SEND FOR CATALOGUE. 

a MACHINE SCREW co. 








Manufacturers of Set, Cap 
and Machine Screws, Studs, etc. 


GAGE MACHINE WORKS, 


Waterford, N.Y. 








Manuf’r’s of 


x FOX, TURRET 
Lol Speed Lathes 
. * Brass Finisher’s 


TOOLS. 








city of New York. SEND TO 


0.| PRICES. 


Send for circulars and 
prices. 





MASON RECULATOR CoO.. Boston. 


JENKINS BROS.., TI JOHN STREET, N, Y., 


are our agents for allof our Steam Regulating Specialties, in the 


THEM FOR CIRCULARS AND 









AMERICAN 


1.4 








MACHINIST 
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~ WILLIAM SELLERS & CO., Incorporated. 


PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND STEEL. 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 


Uigh Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Selt-Acting Injector of 1887. Fixed-Nozzle Auto- 


matic Injector of 1885. 
{NJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 


Hamilton, 
OHIO. 





Ti Um AUER G 


Double, Single. Angle. 


Bar, Gang, Horizontal, 

Twin, Boiler, Spacing 

Gate, Multiple, Belt and 
Steam-Driven 

“Sromend soe! 


© Funches and Shears 


44 y Over 300 Sizes. 


— Send for New Catalogue. ——¥ 


PHOSPHOR-BRONZE 


INGOTS, CASTINGS & MANUFACTURES. 


THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
512 ARCH ST. PHILADELPHIA Pa.U.S.A. 
ORIGINAL MANUFACTURERS OF PHOSPHOR- 
BRONZE IN THE UNITED STATES AND OWNERS 

OF THE U.S. PATENTS. 


THE BECKETT & MCDOWELL MFG. CO. 


ARLINCTON, N. J. S. A. Beckett, GEN'L MANAGER. 


IRON FOUNDERS AND MACHINISTS. 
MANUFACTURERS OF 


Steam Engines and General Machinery, Specialties: Ore-Crushing Machinery, Stamp 
Mills and Mining Hoists. 


Having Extensive Foundry Capacity, we are prepared to contract for regular 
supply of Machinery Castings, 


PURE CARBON BRONZE. 


Heavy Journal Bearings our Specialty. 


Specially adapted for use on Steam Engines, 
Heavy Machinery, Locomotives, &c. 


Look for brand, “Pure Carbon Bronze.” 


CARBON BRONZE CO., 


SOLE MANUFACTURERS, 


88 WATER ST., PITISBURGH, PA. 


CLUTCH PULLEYS AND 
CUT-OFF COUPLINCS 


JAS. HUNTER & SON, 
North Adams, Mass. 


SENSITIVE DRILLS. 


NEW STYLES, 
GREAT IMPROVEMENTS. 


PATENTED GANG DRILLS. 
Two, Three and Four Spindles. 


The spindles in these drillsare driven witb 
a single belt made endless, no lacing, anc 
tightener pulleys for usting tension Pro 
vided. No more trouble from slack 
slippage, uneven motion from lacings 0) 
time lost taking up belts 

ALWAYS READY FOR USE 

and or to any multi indle dril) 
per ey ty : from .004 ple inch holes 
SINGLE SPINDLE Drillsimproved Over 
800 in use. Send for catalogue. 


DWIGHT SLATE MACHINE CO., 


HARTFORD, CONN. 


Baker’s Common 
Sense Oil Filter. 


ALSO 
Power Cushioned Hammer. 

















Ml GENUINE 
INGOTS & MANUFACTURES 
BEAR OUR 


REG .TRADE MARKS 


4) =) 
Pp Ao yphor me Oronge. 























FRICTION 


UNIVERSAL RADIAL’ 


RADIAL DRILLING MACHINES 


— THREE DESIGNS. SIX SIZES 
EMBODY ALL DESIRABLE FEATURES 


ox PRICES$450.%& UPWARD 
po °UNIVERSAL RADIAL DRILL CO 


INCINNA 


PECKS PET: DROP PRESS. 


BEECHER & PECK, CONN. 


DROP BORGINGS 6: stec 


BEECHER & PECK, NEW HAVEN CONN. 





























——THE-—— 


Powell Planer Co. 






Is the most Simple, Neat 
Manfrs, IRON PLANERS, Ornamental, Effe vet ive, 
Worcester, Mass. Complete and Convenien 


OIL FILTER in the Mar. 
ket. The whole, operation 
is wisible, and any ordinary 
man can operate it success- 
fully. It will pay for itself the 
P first year, if a little pains is taken 
to catch the waste oil from your 
Engine, Dynamo, Shafting, ete. 
etc. Manufactured and for sale 
oy CHAS, F, BAKER, 


223 Third Ave., 8. B., MINNEAPOLIS, MINY 


TO ENGINE BUILDERS. 








OSGOOD DREDGE 00., - ALBANY, N. Y. 
RALPH B, OSGOOD, Pres. JAMES H. BLESSING, Vico-Pres. 


JOEN £, BOWE, Secretary and Treasurer. 
oro whine rs of 
REDCES, D's HIN ERRICKS, 
Excavators, MACHINES, Etc., Etc. We now make a 


HORIZONTAL DRILLING 
and BORING MACHINE, 


The best tool of its kind, 
to send to us for photograph and price. 


and we invite you 





NEWARK, N. J. 


"COMBINATION PREDGB.— 








BEMENT, MILES & CO. _ 


PHILADELPHIA, PA. 


—BUILDERS OF— 


METAL-WORKING MACHINE ‘TOOLS 


Railroad Shops, Locomotive and Car Builders, 
Machine Shops, Rolling Mills, Steam Forges, Ship 
Yards, Boiler Shops, Bridge Works, 


ETC. ETC. 





requiring the 





THE OPEN-SIDE IRON PLANERS: 


For Accuracy and Dispatch in the performance of the 
regular line of planer work, these tools are guar- 
anteed to be unexcelled by the ordinary 
style of planers of the very best makes. 


For a large class of the Extra Wide and Heavy Wo: 


Large and Costly Planers of the regular type, 


the Open-Side Planers are invaluable. 


The Sellers Spiral Planer Motion is employed on 
these planers. 


DETRICK & HARVEY, Manufacturers, 


= Price, phototypes, etc., on application. 


BALTIMORE, MD. 









a Ke 


RICE AUTOMATIC CUT-OFF ENGINE. 


Self-Contained. Sensitive Governor, 
Balanced Valve. High Speeds. 


Stationary Oilers. Best Economy. . 


Gold Medal Cineinnati Exposition, 1884. 


THE JOHN T. NOYE MFG. CO., 


BUFYFALOE, NM. Y. 





EAGLE 
ANVIL 
“$3 WORKS, 


Trenton, N. J. 





The Fisher Double Screw Leg 
Vise.— Warranted stronger grip 
than any other Vise. Always 
parallel and cannot be broken. 


Send for Circulars. 


The Eagle 
Anvil, — Best 
Cast Steel 
Face & Steel 





Horn. Better 
thanany TT 
lish anvil. 
Fully war- 
‘ante and 
.ower price. 


MONEYS PATENTS 


Inventions and experiments, might have been saved had 
youl possessed the complete new book entitled Law and 
acts on Patents and Inventions, we Saeres L. 
Hopkins. A Practical, Legal and Business Guide for De- 
veloping, Patenting Perfecting, Manufacturing and Oper- 
ating Inventions. Compiled from a life of experience. It 
contains in plain words and condensed form the law and 
facts of the following and over forty other subjects : 
Intrinsic Value of Inventions, Scientific Aid, Abandon. 
ment, Joint Inventors, Joinder of Inventions, Defeating 
P atents, Want of Means, Undivided Interests, Lost 
Opportunities, Locations, Introducing Inventions, Licen- 
ses. Partne ership, Infringements, alidity of Patents, 
Damages and Profits, Fmployer and Employe. Many a 
poor inventor might be rich, if_ he would heed the rules 
and law (400 cases) presented. Don’ t spend a cent without 
first reading this book, to know “ what to do and what not 
to do,” and avoid expensive and fatal] mistakes. Pr: 
paper, 50c; out leatherette, ifamped ie in gold by 
mail prepaid. { ‘HAs. J. JOHNSON, Peblieken 

105 Madison St., Chic ago, lilinois. 











VOLNEY W. MASON &CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 


\HITE'S FLEXIBLE METALLIC FILLE} 


For use of Pattern Makers and Architects. 


HOWARD WHITE, 44 N, 4th ST., 
PH mL A. °3 
Circular & 
com 















7 Sold at all Machinists’ 
Supply Stores. 


oe 
T. R. ALMOND, 
83 & 85 Washington 8t. 
Brooklyn, N. Y. 





Almond Drill ia ia, 














Superior Design & Workmanship, Extra Heavy (1500 lbs.) 
DOWN, ANGULAR AND CROSS-FEED, 





The Newark Machine Tool Works, 





TO PLANE 12x16x15. 


THE R. A. BELDEN CO., DANBURY, OT.; 


NATIONAL 


AUTOMATIC 


Bisley BEST 
PREMIUM-AT: EVERY POSITION 


OL-D BE*B EBS. 

BOLDED estnrte 

oshor e colo UPoLl TERS: 
—> CARRIAGE:BOLT-MACIINERY <- 

HOT & COLD-AUTOMATIC NUT & WASHER-TAPPERS-0F- EVERY STYLE 


WIRE: NAIL MACHIN ES 


THE ONLY SPECIA 


FURNISHING: “COMPLETE: PLANTS 


‘_—  INTHE.U 


swe ONAL MACHINERY (o 


NG 








END for Illustrated Price List of Fine Tools, 
manutactured by Standard Tool Co., Athol, Mass 





Any Tool we make will be sent by mail or express t 
any address, all charges prepaid, on receipt of price, 


KORTING GAS | 
ENGINE. 


l to 100 Horse Power. 


The Korting 
Gas Engine 
is placed upon 
its merits and 
under full guar 
antee to every 
purchaser. 





CATALOCUES on 
APPLICATION. 


KORTING G3 


LIMITED. 








60 BARCLAY STREET, 


NENV YORK. 
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NEW _TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


In Use, Over 1,000. 25 to 1,000 ILP. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
in Steam Consumption and superior regulation guar- 
 anteed. Self-contained Automatic Cut-off Engines 
12to100H.P. for driving Dynamo Machines a@ specialty. 
Illustrated Circulars, w vith various data as to practical 
Steam Engine Construction and performance, free by 


mail. Address, BUCKEYE ENGINE CO., Salem, Ohio. 


301 TELEPHONE BUILDING, 4 N. W. ROBINSON, cor. Clinton & Jackson Sts., Chicago, Ill, 
SALES AGENTS: W. £ SIMPSON, 18 CORTLANDT STREET, N.Y. ) ROBINSON & CARY, St. Paul, Minn. 
KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia. 


 BLESSING’S FUMP GOVERNOR. 











Hew. WW 







MANUFACTURERS OF 
\MPROVED 


a STEAM ENGINES v 


*Uu VARIES 
Sizes Varying from 
30 to 2000 Horse Power. 

Herizontal or Vertical, = 
rect Acting or Beam, 
jondensing.Non-Condensing 
w Compound, : 
Send for Circular. 





For use in returning the water of condensation to 
steam boilers under circumstances which make the 
employment of the steam trap undesirable, as where 
the pressure in heating systems is greatly reduced be- 
low boiler pressure, or whe re sufficient Lead room is 
lacking. Is used in connection with a steam pump, 
so controlling the action of the pump that its piston 
speed is at all times exac tly proportionate to the vary- 
ing quantity of water tu be returned. Nostuffing boxes 
are used in its construction, and friction is reduced 
toa minimum. Can be adapted to suit a wide range 
of conditions. 


Send for circular of Blessing’s Albany Steam 
Trap, Blessing’s Water Circulator and 
Purifier, and Blessing’s Renewable-Seat 
Stop and Check Valves. 


ALBANY STEAM TRAP CO., Albany, N. Y. 


“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & CO., 


83d and Walnut Sts. Branch Office, 180 Washington St. 
PHILADELPHIA. CHICAGO. 


_ OVER 25,000 ENGINES IN USE. 
> (UARANTHED #2, Severe. eat'nZ8 AN 


wb) MWEDAL 


Awarded the Waterhouse System of Electric Light- 
ing at Mechanics’ Fair, Boston, December, 1887. 

We positively claim an improvement in Electric 
Lighting. INVESTIGATION INVITED. 


ARC LIGHTING. INCANDESCENT LIGHTING. 


THE WATERHOUSE 


ELECTRIC AND MANUFACTURING CO., 
FACTORY, COLT’S WEST ARMORY, SOerrens, CONN. 


LODGE, DAVIS & CO. 


CINCINNATI, 
OHIO. 


t=" 17" Engine Lathes for tool rooms a 
specialty. Every lathe complete with taper 
attachment, Compound rest, 1 5-16" hole 
in spindle, etc. 















Other Gas Engine doing 
the same work, 






















MANUFACTURERS CF 


CABINET TURRET, 

FOX MONITOR, 
SQUARE ARBOR, 
TURRET CHUCKING, 


15x6 Fox Monitor. and HAND FOX LATHES, 







VALVE MILLERS, COCK GRINDERS 






2 tF"See special advy’t page 16. a9 SLIDE RESTS, ETC. 


' Machine Tools. THE PORTER-HAMILTON, 














(Qin.x6 ft. Engine Lathe, new | 
12 in.x6 ft, - 
14 in.xf ft. “ Blaisdell, 
15 in. x6 ft. - Porter, Al. 
1620 in x6 8-10 & 12 ft. Kridgeport new 
16-20 in.xl0 ft. Bridgeport, good as new. | 
16 tn.x8 sad Blaisdell, } = SS " 
17 in. x7 ft. ‘“ Betts, 2d hand. - , : 
Ix in x fr “ — blaiedell. a The Best Engine in America for Heavy Work. 
18 i é t ennison, e 
bd = “es. E ar athe ‘ames, new WILLIAM TOD & Co., 
2 12 & 141-9 ft.“ ridgeport, | 
frp ft. 4 Lhe iieen, gcod order | YOUNCSTOWN, OHIO. 
Niles, 2d hand. | 
Wright, 2d hand. a) Qe 
2 ft. sai - Wrignt, ni pap | at WILSON s) 
2 ft.—14x16 ft. KF. Lathe, Fay & Scott, new. | 
. Eneine Lathe, Cee good as eee | \ SPEED CONTROLLER, 
5 ‘ Pulley Lathe. 11e8 £006 = as ve a 
i in.x42 in. Planer Bridgeport, new. As at ac i d e the bove r- 
2 in.x4 ft, ” Pease, new. nor of a Corliss Engine, 
2 in.x5 ft. « Heade q new. made only by 
26 in.x7 ft. oa rette new. ; 
8 in xk ft. « Hewes & Phillips new. b) 
Blas “Fowl Remington Machine Co., 
2in,. Sh r raveling new. ’ 
Q in, ant Hewes & Phillips, ™ BUILDERS OF 
13 in. Stroke, 9 ft. Bed, Trav, Head Shaper, Barr, Al. COBLISS ENGINES, 
*4 in, Shaper, Bridgeport, new. ; Sess : 
ba in. Wolcott, ue BOILER MAKERS AND 


1. Slotter, N. Y. 8 E. Co. good order 
No ). | Screw Machine, Wire Feed. Pratt & Whitney 
16-[8-20-23-25-28-34 in. Drills. 

.5 Screw Machine. Jones & Lamson. 


BRASS FOUNDERS, 
Wilmington, Del. 








No. 2 Die Sinker, Pratt & Whitney. new. 
Cente: Bolt Cutter, new. No more trouble with Loose Pulleys. 
Sin Cutting Off Machine. Star. ORMSBY'’S PATENT SELF*LUBRI- 


Bement 2250 lb. Steam Hammer. 

Milling Machines, Screw Machines, Slate Sensitive Drills, 

Geng Drills, and full } line of all kinds of Machine To's. 
Send for list and specify what is wante* 


CATED PL ‘ LEY BEARING settles the 
business. Can be used on old ornew 
shafts, and in any pos sition. Send 











> ENGINES, 
Hich Pr essure. 
onde NSO Gat *Ompouns ind 
TUBULAR BOILERS. 
GEO-A-BARNARD 


*AGENT- 


“PRICK COMPANY, lille, 


WAYNESBORO, PA. 


oot: 


Ecipse Chris Eneine. 


Non-Condensing, 
Condensing, 
Compound, 


40 TO 1,000 H.P. 


Send for Circulars. 


E.P, HAMPSON & 00 
36 CORTLANDT ST., 
NEW YORK, 


Role Suriees Agni. ‘i —— om A GENUINE “ CORLISS.” 
M. J. TIERNEY, 20 NORTH CANAL STREET, CHICAGO, WESTERN AGENT. 


Rob ert Whitehill ene 


MANUF acTURE R OF IMpp ove? = 











n-8° siipeEVALVE €N 
STATIONARY BOILERS, 
GENERAL MACHINERY, 


&o, G 
WAND Brass CAS 


Room 6, 
COAL AND /RON EXCHANGE, 





OIL ENGINES. 


For Printers, Steam Yachts, 
pumping water, sawing wood, 
making ice-cre am, Carpenters, 
Mechanics. 1to5H.P. Fuel, 
Kerosene No dust. Auto: 
matic in fuel and water sup- 
ly. Illustrated Catalo 
ee. Mention AMERICAN Ma- 
CHINIST. 
SHIPMAN ENGINE CO., 


92 Pearl St., Boston, Mass. 


JOHN McLAREN, 


a CORLISS 
Engines, 


Wood - Working Machinery 
For Chair, Furniture and 

Cabinet Factories, Box Shops, 

nas Planing Mills, Pattern Mak- 

= ers’ use, etc. 

ROLLSTONE MACHINE CO, 

46 Water St.,Fitchburg, Mass. 


HILL, CLARKE & CO. 


taken in 

















List of Second-Hand Machines, 
Exchange for New Tools. 





AIR 
_ Compressors 
and | 36 in. Swing 12 ft. Bed Engine Lathe, Putnam 
BOILERS, > a ne 12 °° da = ~ Portland Co 
| 18 * ey ete David W. Pond 


i * Be ve “iy Shepard 
a as = ie Blaisdell 
15 “ 6 * sa si Fitchburg 
Kady Gap ¢ ‘hucking Lathe, 18 in owing, 8 f bed 

Putnam si 60 { si 








Monitor Brass Lathe, 18 in. swing, 5 ft. be ‘a. 
Hendey Shaper, 18 in. stroke. Fine Condition. 
Wiley and Russell Bolt Cutter No. 5, cuts 34 to 1\4 
Brown & Sharpe Scre Ww Machine No, 5, largest size 
Brainard No. 7 Milling Machine with Vise 
Car Wheel Borer, 48 in swing. Fine Condition 
Pond Index Milling Machine. 
Brainard Gear Cutter, 20 in. Automatic Feed 
in * ry 
: . = Garvin No. $ Gans re Drill, 2 2 spindles, 
— a = Pratt & Whitne y Vertical Tapping Machines 
NS M’F’G. COMPANY 
ST . ; 
ERIE, PA. RARE CHANCE to buy a new Gleason Lathe 38 in 
ENGINES from 15 to 400 Horse Power. Swing, 18 foot Bed, for immediate delivery 


Boilers of Steel and Iron supplied to the trade 
or the user. Send for Catalogues 


SAW MILLS and GENERAL MACHINERY, 


Works at ERIE, PA 


Send for our list of New Tools. We carry much the 
largest stock in the country. 











for circular and price 
GLOBE LOOSE PU ‘LLEY co. 
Covington, Ky. 


E. P. BULLARD, 
72 Warren Street and 62 College place, New York. 





dew York Store, 40 Cortland? Stes 


SMUTEL & RAREST MA 


_'166 Oliver St., - Boston. 












16 AMERICAN 


Aprit 7, 1888 








_ THE’ UNIVERSAL GRINDING MACHINE 


ADE BY 


Brown €& Sharpe WMifg. Coa., 


Providence, RMR. Ii. U. BS. A. 
TESTIMONIALS. 
; Wm. B. Bement & Son, Mfrs. of Machine Tools, Steam Hammers, etc., 
Brown & Sharpe Mfg. Co., Providence, R. I. % Callowhill and 2ist Sts., Philadelphia, Feb. 13, 1885. 
Gentlemen :—Having used one of your smaller Universal Grinding Machines for four years, and another of the 


arger size for nearly two years, it gives us Rieasare fo 
e kinds 








say that they produce economically and well a 
of work for which they are intended, and we could not 
dispense with them. ours trul . 

Wm. B. Bement & Son. 


Wm. Sellers & Co., Philadelphia, Feb. 7, 1885. 
Brown & Sharpe Mfg. Co., Providence, R. 1. 

Gentlemen :—In ey 4 to your inquiry of the 6th inst. 
we have to say that we have been using your “ Universal 
Grinding Machine” almost cqustantly since June, 1880, 
with very satisfactory results. We hope to add more to 
Yours traly 

Wm. Sellers & Co. 


Pratt & Whitney Co., Mfrs. of Machinists’ Tools, 
Hartford, Conn., Feb. 7, 1885. 
Brown & Sharpe Mfg. Co. 
Gentlemen :—We have had in use since Aug. 1882, one 
of your Universal Grinding Machines, and since then have 
= bought twomore. We find them indispensable in our 
== shop. ]t has become with us pretty well understood, that 
— there is no way to make a good journal bearing and othe: 
= cylindrical surfaces,except bygmnding. Such a machine 
must be perfect in its construction to answer the purpose 
We find that these machines respond to all the require. 
ments. Verytruly yours, The Pratt & Whitney Co., 
¥F. A. Pratt, s’t. 
We have just published a Treatise on the Construction 


Sa ding Machines, fully illustrated 
and Use of Universal Grindin, achines,fully illustra 
Illustrated Catalogue Mailed on Application. Sent by mail on receipt of PO. money order for $1.38 


our plant as business increases. 


















NILES TOOL WORKS,“ 
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‘Lathes, Planers, Shapers, Slotters,+ Etc. 


RSNA RR eS are tm 


CR ANES THE YALE & TOWNE W’F'G CO., 
& 


STAMFORD, CONN. 


NEW YORK. CHICAGO. PHILADELPHIA. 


The Original Unvulcanized Packing 
CALLED THE STANDARD™Atitis.the.Packing.by whten 


Accept no packing as JENKINS PACKING unless 
stamped with our ‘“‘ Trade Mark.” 


BOSTON. 





EES NG PAC 


71 JOHN STREET 


IT, N. Y. 
105 MILK STREET, BOSTON. 
. 13 SOUTH FOURTH ST., 


PHILA. 
54 DEARBORN STREET, CHIC.\GO. 


SHAPERS, ENGINE LATHES & DRILLS. 


LODGE, DAVIS & CO., 
CINCINNATI, OHIO. 

20 inch Upright Drills, 8 inch Back Geared. 
28, $2, and 40 inch Power Feed Drills. 


yf. STANDARD: hy 
x TRADE MARK xX) 5 q 








b ] 
. 


= ns 


SHAPERS, 


’, 10’, 15’, 20”, 26’, 32” Stroke. 
17”, 19", 21”, 24”, 27” 


ENGINE LATHES 





a a 
WRITE FOR PRICES, IT WILL PAY YOU. 
(See special notice of Engine Lathes on page 15.) 


. GOULD & EBERHARDT, 


NEWARK, N. J. 











APPLY TO 


‘I$ 91108) IVT 8 GET 


Turns out 20 per cent, more work than any other. 
“09 NIANV9'3'3 


Eberhardt New. Drill 


“IMHOWM ONT: 25 ox asa 


ACK ANDGEAK UULITING TU ORDER, 





By 


-” 

















THE PRATT WHITNEY C, 


Have reduced the Selling Prices 


Machine Screw Taps & Combination Lathe Chucks, 


Send Specifications and ask for Terms. 


WESTERN BRANCH: 
100 W. Washington St., Chicago, Ills, 


THE BILLINGS & SPENCER CO. 
HARTFORD, CONN. U.S.A. 


MANUFACTURERS \ E _ 
OF. E f INI2 SIZES 
BILLINGS | | » = * %up to 
DROP FORGED 4 We yf ¥ AND 
CS o-\ semis ie, : ;\f MY), INCLUDING 44. 
Sac \Q : ALSe 
CLAMP. 
FROM BEST . : ' i . pape 
STEEL FOR . 2 . . " DIE DOGS 
THE PURPOSE ~e e 
DROP FORGINGS OF COPPER,IRON AND STEEL OF ALL DESCRIPTIONS. 


















ere 

















‘NOILVOITddV NO MOOOTVLV) CHLVUISOTT 
‘yy “OIHO “GNVISA319 
WORCESTER, MASS. 
MANNING, MAXWELL & MOORE, . 
Sole Selling Agents, 
111 Liberty Street, New York. 








a 
Leesa TTT 


. Photographs 


lication. 


Pond Machine Tool Co,,°™"s"" Danid W, Pond, 


Engine Lathes, Planers, Drilis, Etc., 
New Designs, Quick Delivery, Great Variety. 





Manufacturer of ENGINE LATHES 
. Cuts. 
on app’ 

Lowell, Mass., U. 8. A. 


from 16 to 48 in. s 


GEO. W. FIFIELD, 





With Teeth Planed 
Theoretically True. 


BEVE 
GEAR 


J. M. ALLEN, Presrpenr. 
W. B. FRANKLIN, Vior Prestpenr. 


J. B. Preroz, SEorETARY. 


GEO. B. GRANT, 
66 Beverly Street, Boston. 


KEY-SEATING 
MACHINES, 


and 20-in, Drills For Prices and Photographs Write 4 
A SPECIALTY. 33 
Our Eey-Seating Machine THE G. A. GRAY CO., ey 


will save enough in 60 days’ Sycamore & Webster St, Cincinnati, 0. 














use to pay first cost; no 
shop can afford to do with. - 
out one. We have now 17 in. 
ready tor prompt shipment 4 6S 

both’ Key-Seating Machines y 20in. 
and 20-in. Drills. Send for 


Photo. and Catalogue. Py 26 in.x 24 in. ci heii (24. 
w.P. DAVIS, _ | AQDEDS, £3 12-x 30in. gm 





NORTH BLOCMFIELD, WN. Y, 















PRATT & LETCHWORTH, 

PROPRIETORS 
CASTINGS, ne see oes 
PUNCHING PRESSES, DIES, 


And other Tools for the Manufacture of all kinds of 


SHEET METAL GOODS, °"*°* ferc**°* DROP HAMMERS. 
STILES & PARKER PRESS Co. 


MIDDLETOWN, CONN. 
Branch Office and Factory 203, 205, and 207 CENTRE STREET, NEW YORE. 


Tosa 











J.M.CARPENTER 
PAWTUCKET.R.I. Senin 
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